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Abstract Deciding to test for HIV is necessary for
receiving HIV treatment and care among those who are
HIV-positive. This article presents a systematic review of
quantitative studies on relationships between psychological
(cognitive and affective) variables and HIV testing. Sixty
two studies were included (fifty six cross sectional). Most
measured lifetime testing. HIV knowledge, risk perception
and stigma were the most commonly measured psycho-
logical variables. Meta-analysis was carried out on the
relationships between HIV knowledge and testing, and
HIV risk perception and testing. Both relationships were
positive and significant, representing small effects (HIV
knowledge, d = 0.22, 95 % CI 0.14-0.31, p < 0.001; HIV
risk perception, OR 1.47, 95 % CI 1.26-1.67, p < 0.001).
Other variables with a majority of studies showing a rela-
tionship with HIV testing included: perceived testing
benefits, testing fear, perceived behavioural control/self-
efficacy, knowledge of testing sites, prejudiced attitudes
towards people living with HIV, and knowing someone
with HIV. Research and practice implications are outlined.
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Introduction

HIV testing is a prerequisite for receiving HIV treatment
and care among those who are HIV-positive. Early diag-
nosis and access to treatment is associated with a reduced
likelihood of onward transmission [1], better response to
antiretroviral treatment (ART), and reduced mortality and
morbidity [2]. However, many people living with HIV are
unaware of their status. The World Health Organisation
(WHO) estimates that less than half of those infected with
HIV have been diagnosed [3]. The growing availability of
ART reinforces the need to scale up testing interventions.
To develop interventions that are effective in increasing
uptake, it is crucial to study the factors that may influence
the decision to test [4].

Current WHO recommendations state that all HIV
testing should be informed, voluntary and confidential [5].
Historically, voluntary counselling and testing (VCT) has
been the dominant model, with individuals actively seeking
an HIV test from a healthcare or community facility [6].
Client or self-initiated testing has been the main focus of
increasing access initiatives, including through the use of
mobile VCT centres [7] and home-based counselling and
testing [8], which address testing barriers such as travel
costs and confidentiality concerns [9].

Greater provider-initiated, routine, testing was recom-
mended by the WHO in 2007 as an additional strategy to
increase testing uptake [10]. This involves healthcare
providers offering HIV testing to individuals attending
facilities as a standard component of medical care (e.g.,
antenatal care), with the individual actively ‘opting out’ if
they do not want to be tested [10]. However, while it is
recommended that testing be routinely offered to groups
with specific risk factors (e.g., in sexual health clinics in all
contexts), it is not cost-effective to offer testing to all
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individuals presenting to health services unless in gener-
alised epidemic settings [10]. Indeed, the WHO recom-
mends a strategic mix of different models of testing
delivered by a range of providers, including lay providers
[5]. There remain, therefore, a significant proportion of the
HIV positive population whose diagnosis is still reliant on
uptake of VCT. Recent self-testing initiatives have further
highlighted the importance of individual psychological
factors related to HIV testing decision-making [11].

Social cognition models, including the Theory of Plan-
ned Behavior (TPB) [12] and the Health Belief Model
(HBM) [13], have highlighted the importance of individual
proximal determinants of health behaviour. Many of these
models, including the TPB, suggest that the likelihood of
performing a given behaviour is dependent on the strength
of intention to perform the behaviour, which, in turn, is
influenced by other psychological factors (such as beha-
vioural attitudes) [12]. For example, with reference to the
TPB, behavioural HIV testing attitudes might include
beliefs about the benefits of testing (e.g., “HIV testing
helps people to access medication if they are HIV-positive)
or the cons of testing (e.g., “HIV testing is not confiden-
tial”). The relationship between psychological factors and
testing is potentially moderated by non-psychological fac-
tors, such as testing context (i.e., client vs. provider-initi-
ated), regional resource availability and the nature of the
population. For example, it may be that differing levels of
HIV risk perception between MSM and heterosexual
populations are important in explaining differences in HIV
testing uptake [14]. Researching demographic and struc-
tural associations with testing is necessary for targeting
interventions to appropriate populations [15, 16]. It is,
however, also crucial to understand psychological factors
that are associated with the decision to test or not to test for
HIV, as these factors are likely to mediate the relationships
between higher level factors (interpersonal and extraper-
sonal) and testing, are more proximal to testing decision-
making and are potentially modifiable. This review focuses
on associations between psychological factors and HIV
testing.

Previous reviews of psychological associations with
HIV testing have often focused on resource-rich contexts.
In one review [17], studies were limited to high-income
countries, with 34/50 (68 %) studies from the U.S.A. A
second review [18] only included studies conducted in
Europe. Grey literature (unpublished literature including
dissertations and conference abstracts) was omitted from
both of these reviews. A third recent review focused on
intrapersonal, interpersonal and extrapersonal barriers to
testing in Australia, Canada and the UK [19]. These
reviews are helpful in starting to understand psychological
factors that are associated with the decision to opt for or
against HIV testing, and they highlighted important issues

in relation to testing such as the fear of death and personal
risk perception [18]. It is not possible, however, to con-
clude that correlates of testing will be similar in resource
rich and resource limited contexts. For example, the nature
of the relationship between HIV risk perception and HIV
testing may be different in contexts where there are dif-
fering levels of accessibility to HIV care and treatment.
This review, therefore, has no regional restrictions. This
study also fills an important gap in the literature by con-
ducting meta-analyses of the statistical relationships
between psychological factors and HIV testing where there
are enough studies to support this approach. This has not
been conducted in other reviews [17, 18, 20]. Inclusion of
meta-analyses means that the magnitude of effects can be
evaluated [21]. In comparison with previous reviews [17—
19], this article focuses only on studies that assess the
quantitative relationships between psychological variables
and testing (rather than combining quantitative and quali-
tative findings) to facilitate assessment of the strength of
relationships with HIV testing. The main objective of this
review, therefore, is to critically analyse and synthesise
data from a comprehensive range of studies investigating
the quantitative relationship between psychological (cog-
nitive and affective) variables and HIV testing.

Method
Study Eligibility Criteria

This study followed PRISMA Statement guidelines [22] for
the reporting of systematic reviews. Studies were included
if they:

(1) Used a quantitative design;

(2) Included participants who had the capacity to make a
decision to test for HIV. Studies of populations
requiring parental/guardian consent to undergo an
HIV test (e.g. children under the age of 15 or with
profound learning disabilities), or for whom HIV
testing was mandatory (e.g. some state prisoners in
the U.S.A.) were excluded. The target population of
this review was therefore predominantly individuals
aged >15 years;

(3) Measured psychological variables. Studies that
focused explicitly only on psychological responses
to HIV testing (such as measuring mood directly
after testing) were excluded. ‘Psychological’ vari-
ables were more specifically defined as cognitive and
affective variables, relating to an individual’s inter-
nal state (e.g. feelings or beliefs); and

(4) Measured whether an HIV test was taken or not,
according to self-report or patient records. Because it
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was considered unlikely that most studies would
specify the mode of testing, for example, whether it
was client-initiated (where the focus of the decision
was whether to opt for or against testing), or
provider-initiated (where the decision was whether
to accept an offer or opt out of testing), all modes of
testing were included.

Sources of Information

Studies published in peer-reviewed journals were retrieved
from the electronic databases Pubmed/Medline, PsycINFO,
Web of Science and the Cochrane Library. In addition, the
search included papers from conference proceedings (In-
ternational AIDS conference, AIDS Impact, International
AIDS Society Conference), and the Networked Digital
Library of Theses and Dissertations (NDLTD). The search
was restricted to studies conducted since January 1, 1996.
This was due to biomedical advances in 1996, which led to
the uptake of effective antiretroviral regimens that have
greatly improved the health and life expectancy of people
with HIV/AIDS. Any studies using data collected before
this date were excluded.

Search Strategy
The searches were conducted using combinations of the

following terms: ‘HIV testing’, ‘psychological’, ‘psychoso-
cial’, ‘psychiatric’, ‘cognitive’, ‘affective’, ‘behavioural

(behavioral)’, ‘psychopathology’, ‘mood’, ‘beliefs’, ‘illness
perception’ and ‘illness representation’. ‘HIV testing’ was
searched for as a keyword in the title, whereas the psycho-
logical terms were searched for as keywords in the title or
abstract.

Data Collection

Following recommendations of PRISMA [22], the data
collection process had four stages (see Fig. 1). One
reviewer (KP) carried out the searches for the identification
of studies, using pre-specified search criteria. This was
completed on 1st October 2014. All duplications were
removed. Two reviewers (KP and one of two undergrad-
uate reviewers) independently screened the remaining titles
and abstracts for eligibility. Articles considered relevant by
either reviewer were retrieved in full text. The two
reviewers then independently assessed eligibility of the
retrieved articles. Exclusions were reported, with reasons
given. Any disagreements were resolved by a third
reviewer (ME or AW), to result in a final group of studies
for analysis.

Data Abstraction and Quality Assessment

The following details were extracted from the articles (by
KP, verified by ME): authors, date of publication, location,
design, nature of sample, age, gender, ethnicity, definition
and measurement of psychological and testing variables,

MEDLINE PsychINFO Web of Science

Cochrane

Grey literature databases Reference lists
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Fig. 1 Study Search Process
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Table 1 Methodological quality assessment

External validity

Representativeness of sample

e Was the sample representative of the target population (consecutive or random sample)

or were all of the population eligible?

Percentage of selected individuals
whom agreed to participate

Internal validity

Performance bias

e Were at least 80 % of those eligible to participate in all groups (where relevant) recruited?

e Was there an objective method for measuring whether HIV testing took place? Was there

at least one non self- report measure, e.g. clinic records?

Detection bias
Attrition bias

e Were measures of psychological variables objective or of established reliability and validity?
e Were at least 80 % of those invited to participate in the study included in final analysis

(for intervention/cohort studies)?

Selection bias/control of possible
confounding variables

e Were possible confounding variables (a) measured (b) considered in the analysis?

context and measurement of testing behaviour, and nature
of relationship between psychological variables and test-
ing. Methodological quality was assessed, using criteria
adapted from Siegfried et al. [23]. Articles were assessed
on two dimensions of external validity (sample represen-
tativeness and response rate) and four dimensions of
internal validity (performance bias, detection bias, attrition
bias and selection bias/confounding) (see Table 1).

KP and one undergraduate reviewer assessed all articles
independently, before comparing ratings. Any disagree-
ments were resolved through discussion between KP and
the undergraduate reviewer. Ongoing disagreement was
resolved by ME or AW.

Statistical Analysis

Inter-rater reliability for study eligibility was assessed
using Cohen’s Kappa. Meta-analyses were conducted on
the associations between selected psychological variables
and HIV testing. A minimum of 15 studies measuring the
association between a specific variable and testing was
required for eligibility for meta-analysis, based on evidence
of bias with the use of meta-analysis with small numbers of
studies [24]. Effect sizes (either standardised mean differ-
ences [d] or odds ratios [OR]) were calculated for the
relationship with testing for each study sample. The use of
either d or OR in each meta-analysis was determined by
data provided by the majority of studies (e.g., the majority
of studies measuring HIV knowledge used d, hence the few
studies that that used OR were converted to d [25]). If any
data were missing, authors were contacted to supply the
information. R-3.1.2 (http://www.r-project.org/) was used
to conduct the meta-analyses and assess heterogeneity,
outliers and influence, and publication bias. Random
effects models were used as there could be no assumption
the samples were drawn from a homogenous population.
Further permutation tests were run due to the small number
of studies included in each meta-analysis [26]. Cochran’s

O test (testing differences between study effect sizes) and
the I* test [27] (measuring the extent of inconsistency
among study effect sizes) were used to test for hetero-
geneity between studies (with I* values 25, 50 and 75 %
equivalent to low, moderate and high levels of inconsis-
tency [28]).

Publication bias was assessed using both Rosenberg’s
Fail-Safe N [29] and the trim and fill method [30].
Rosenberg’s Fail-Safe N estimates the number of non-
significant unpublished studies required to eliminate a
significant overall effect size. Fail-Safe numbers do not
take into account sample size or variance of the studies,
however. Therefore, the trim and fill method was also used.
This method tests and adjusts for funnel plot asymmetry
that may be caused by studies with small samples showing
small effects being less likely to be published than similar
sized studies showing larger effects.

Results
Study Characteristics

The search identified 62 studies eligible for inclusion (see
Fig. 1).

There was strong agreement between the reviewers on
eligibility (Cohen’s Kappa = 0.85, p < 0.001). Thirty-six
articles were published between January 2010 and October
2014 [31-66], and 24 were published in 2000-2009 [67-
90]. Only two articles published prior to 2000 were
included [91, 92]. Twenty articles described research
conducted in sub-Saharan Africa [34, 36-38, 47-51, 54,
58, 59, 62, 64, 67, 76, 77, 81, 85, 90]. Another 21 were
conducted in North America [32, 35, 40, 42, 45, 55, 57, 61,
66, 68, 69, 71, 73, 74, 78, 80, 84, 86, 87, 91, 92], one in
South America [93], and four in the Caribbean [33, 82, 83,
89]. Nine were conducted in Asia [39, 43, 44, 46, 52, 63,
65, 79, 88], five in Europe [41, 53, 60, 70, 72], and one in
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Australia [31]. One study [75] incorporated findings from
both sub-Saharan African and Asian regions.

The majority of studies (n = 56) were cross-sectional
(measuring both psychological factors and testing at the
same time point) [31-44, 46, 47, 49-53, 56, 57, 59-70, 72—
88, 90-92]. Forty-nine of the cross sectional studies asked
about historical HIV testing (e.g., any lifetime testing) [31,
34-44, 46, 49-53, 56, 57, 59-70, 72, 73, 75-80, 82-84, 86—
88, 90, 91], and seven measured whether testing was
undertaken at the time of study [32, 33, 47, 74, 81, 85, 92].
There were four prospective cohort studies [45, 55, 58, 71],
one case—control study [54], and one intervention study
[48].

Testing context (client or provider-initiated) was not
generally specified, with the exception of a few studies
which restricted the outcome variable to VCT [43, 54, 88,
91]. One study [62] provided data for several testing out-
comes, including client and provider-initiated testing.
Prospective studies gave more detail on testing context.
Two studies [58, 85] reported acceptance of antenatal
testing, and three [33, 47, 92] specified ‘voluntary’ testing
at the clinic or study site. A summary of the 62 selected
studies is presented in Table 2.

Participants

Across all studies, there were 339,227 participants. Sample
sizes were generally large (the largest sample size was
134,965 [38] ) and 28 studies had sample sizes of over
1,000 [36-39, 41, 44, 50, 51, 53, 56, 58, 60-62, 65, 68, 70,
71, 75, 78, 81-86, 90, 91]. Only one study [40] had a
sample size below 100. There was a diverse range of target
populations. Most studies had wide age ranges, with par-
ticipants aged 15-60 years. Exceptions included one study
that sampled high school students [70], seven that sampled
university students [57, 61, 80, 86, 87, 89, 92], and two
studies that sampled adults aged 50 and older [42, 91].
Other studies sampled populations at higher risk for HIV:
two studies sampled intravenous drugs users (IDU) [40,
78], five sampled sexually transmitted infection (STI)
clinic attendees [11, 52, 59, 67, 73, 74] sampled men who
have sex with men (MSM) [31, 41, 43, 45, 46, 49, 55, 60,
63, 64, 66], two sampled female sex workers (FSW) [44,
51], and one sampled male clients of FSW [79]. One study
sampled patients receiving care for tuberculosis [88], and
two sampled women attending antenatal care [58, 85]. One
study [78] included several high-risk groups in its analysis
(IDU, MSM, heterosexual individuals recruited from gay
bars, and STI clinic attendees). Two studies sampled
inmates of correctional facilities [33, 69]. Gender ratios
varied between studies, but there was an overall majority of
male participants (approximately 55 %).

@ Springer

Twenty-eight studies reported the ethnicity of partici-
pants [32, 35, 40, 4447, 49, 53, 55, 57, 59, 61, 64-67, 71—
74, 77, 78, 80, 84, 86, 90, 92]. At least eight different
ethnic groups were represented (African American, Black
African, White, Asian/Pacific Islander, Hispanic, Han
Chinese, Non-Han Chinese and Native American).

Measurement of Testing Behaviour

Of the 56 cross-sectional studies, 49 (88 %) used self-re-
port measures to assess testing [31, 34-44, 46, 49-53, 56,
57, 59-70, 72, 73, 75-80, 82-84, 86-88, 90, 91], with
participants reporting whether they had tested for HIV. In
the majority of studies (n = 34) [34, 36, 37, 39, 44, 46, 50,
51, 53, 56, 57, 59, 61-65, 67, 68, 70, 72, 73, 75-78, 80, 82,
83, 86-88, 90, 91], participants were asked to specify
whether they had ‘ever’ been tested for HIV. Five studies
asked participants to specify whether they had tested in the
last 12 months or previously in their lifetimes [35, 41, 43,
49, 60]. Three studies asked participants if they had tested
in the last 12 months [42, 48, 69], and two asked partici-
pants if they had tested in the last 6 months [52, 79]. Two
studies asked participants if they had both been tested and
returned for results [38, 84]. Three studies measured fre-
quency of testing, either by summing the number of times
participants had tested [40] or categorising testing as either
‘routine/non-routine’ or annual [31, 66].

Twelve studies assessed testing behaviour either at the
time of study or during a specified follow-up period. In
general these relied on clinical records, such as blood
draws [32, 47, 81] or medical logs [33, 58, 74, 85], to
establish testing behaviour. Exceptions included three
prospective cohort studies [45, 55, 71] and one intervention
study [48], which used self-report measures to assess
whether participants had tested during follow-up, and one
cross sectional study, which measured self-reported testing
uptake at the time of the study [92].

Measurement of Psychological Factors

A number of studies used health behaviour theories to
direct the measurement psychological variables, most
commonly the Health Belief Model [32, 51, 80, 92]. There
was considerable variation in the type of psychological
variables measured across studies. These were grouped into
variables specifically related to testing (e.g. perceived
benefits and barriers to testing), HIV non-testing variables
(e.g., HIV-related stigma, and HIV-related knowledge),
sexual behaviour cognitions (e.g., peer sexual norms and
attitudes towards condom use), general psychological
variables (e.g., depression, self-esteem) and societal cog-
nitions (e.g., perceived social support, institutional mis-
trust, and homosexuality-related stigma). Perceived HIV



885

AIDS Behav (2016) 20:880-918

(81°0 = d “09°'1-T6°0 ‘1T'T YO) SN :28pajmowy paivjat-ATH
(L¥0 =d ‘6¥'T-€8°0 ‘11’1 YO) SN :Moddns [p1o0s paa1adiod

(1000 > d
TOY-LST ‘IST IOV 000 = d ‘L6T-LTT ‘46’1 WO) Sunsd) Jo pooyraI|
19YSIY YIIM PIIRIOOSSE ST SUIAIQII] :UO1IAful AJH JO YSIL JUILIND PRA12IID]

(€000 =d ‘6LT=SO'T “IL'T YOV ‘100 = d ‘bH'T-LT'T ‘69'T ¥O) Sunsay
JO pooyr[ay] Joy3IY Yim pIjerdosse ewisns 3unsa) Mo ‘pusns Suisal AJH
(IS0 = d “I¥'1-¥8°0 ‘60’1 MO) SN pwsus [puLajuf
(060 = d ‘65 1-L9°0 ‘€0'T YO) SN DULES [DULIIXF]

(c000=4d

890 = ‘[L€1 ‘z¢1] woxy padepy
‘suondo asuodsar snowojoydIq

SWOY ¢ :28pajmouy papjas-AJH
260 © ‘[9¢1] pardepy oIy

‘SWAN /| :oddns [p120s paa1adiad
Q[BIS NI "W |

wondafur AJH JO YSU JUdLIND PaA12dId]
vL°0 = » ‘[¢¢1] woy pardepy

*9[0S JIOYI'] "SWAN § :vuwiSys Su1isay AJH
¥8'0 = » ‘[pc1] woy pardepy

"9[edS MM SWA § WSS [PULdIU]

€8°0 = » ‘[¢€T ‘zel] woyy pardepy
*9[BOS MAYIT "SWN ¢ DUIS1S [DULIIXT

SIBdA 89-81
a8uer a3y

86C = U

% 68
qrex asuodsay

uonoas Ajjroej
£q Surjdwes

POILIOOIEOUT OIYM

Suns9) AreyunjoA
sreak g1<
pasSe Aoy
[BUOTIOALIOD

JO sojewrul RN

aAne3au-ATH

‘BLTHTT ‘98'1 OV 100°0 > d ‘€6°T-€4'1 ‘S0°C YO) Sunsay jo pooyrayy| 159 ATH 98'0 © ‘[1€1-6¢1] woy pardepy  HOPUET POYREAS [ee] e w0
19y31y YIm pajeroosse Aoeoyje-jios Surdoo ysuy :Kovouffa-fjas Surdod AJH Sundoooy  INIT swal /£ :Kovaiffa-fjas Surdoo AJH [BUONI3s-SS01D) eorewef  sornodouripuy
(S0°0 > d ‘161 JOV) $19159) aunnoi-A[ys1y uey) ewsns ajowr
PpaAtaoIad $19389) SUNNOI-ON “(Su) SISATeUR dJeLreAn[nW jou Inq (100°0 > d)
SJeLIBATUN UI SUNNOI UNSd) YIIM Pajeroosse APUedyIugis :vwss paaraoiadq
(su) stsATeue djerreannu jou nq (100°0 > d)
QJELIEATUN UT QUNNOI SUTISa) YIIM pajeroosse Apuedyrudis :Suisa Jo 4va,] Aprus juaLmd 10y padojoAdp sa[eds
00 > d of- 00> d e o o SIoanoadsar $8°0 = © *3[e0s LAY ‘WA G
100°0 > d ‘91°0 4OV *10°0 > d *LT'0 YOV ‘500 > d ‘TE'0 YOV) PUISHS paatadiag
$19)89) QunNOI-A[YSIY ULY) [OIUOD [EINOIABYIQ SSI[ PIAIRdIad S19)s9)-uou pue
QUIINOI-OU “QUNNOI-RIPOIA (100°0 > d ‘“QeLreAn[NW [)0)'() > d ‘QIBLIBAIUN) 680 ="%
QunnoI 3unsal YIm PaJRId0SSe AJUBOYIUSIS :JO.4JUOD [DINOIADYIq PIAIDIAD] ‘0[edS LIONI' "SWAN [ [ :5ulisal o 1vaq
(su) s1sATeue derreannu jou nq (100°0 > d) 160 = © “9[BdS WNIT "SWall ¢
QJBLIBAIUN UT SUNNOI SUNSI) YIIM PAJeIoosse ARuedyrusis [sutiou aanoalgng 1041102 DANOIADYIG PIA12ILID
(A1oAnoadsar 660 ="
10°0 > d °9¢°0 IOV 1000 > d ‘9¢°0 YOV ‘S0°0 > d ‘450 JOV) s121s9) ‘Q[e0S MO "SW G :SULIOU 241102[qng
o:ﬁﬂuoh.bswE uey) w:_.umB. Jjo mnwﬁ:h:mom SS9[ co\,;uoh.om Ewm.o«-:o: pue aunnol Sunsor 16°0 = P ‘3208 MAYIT "Wl §
-OU ‘uNNoI-31BIPOIN “(10°0 > d ‘AeLRADMW 1] > d “dlRLEAIUN) SUNNOL ounnox  :Sulisal 0 Sapnuyp 2aynSau S 24104
Sunsa) Ym pajerdosse A[UeoyruSis :Su1gsal 0] SapnitIp 2aDSau “Sa 2413150 : : : . o
Ay3tg [8°0 = © ‘O[OS I "SWAI [
(su) stseue djeurean[nu jou nq (100°Q > d) JeLBAIUN s ’ ’
ur aunnol 3urse) Yim pajeroosse APueoyrusis :Suisa Jo suod paa1aoiad /ounsa Sulsay Jo su0s paaiadiad
aunnor ‘N = ¢ .
(A19An0adsar *100°0 > d ‘60°0 YOV ‘100°0 > d ‘S1'0 YOV 1000 > d IO ) | E8°0 = % 9[Eos LYY Stk €6T
07°0 OV) 191591 sunnor A[ySty uey soxd sso] paAradIad S19189)-Uuou pue < SwaN Q1 :8utisa) fo soud paatadiad 93w uro
QUNNOI-0U ‘DUNNOI-ARIPOIN “(100°0 > d ‘drLRADNW [0 > d IBLIBAIUN) /5UnS3) 9[BOS JISYI "W | 60 = U
. aunnor uou _
aunnoI SUNSA) YIim PIIRIL0SSE APULOYIUSIS :5ulisa) Jo soid paatadiad a5l 10N AIH f0 §1142425 paaaouaq % L'EL s1eak 91 <
SN “‘AIH J0 &111249s paa1aoaag Sunsor 16°0 = © 0[eds 1oNI Jje1 asuodsay pase INSIN
SN ‘AIH 01 &1jiqudaosns paa1aoiad V:._ SWAN 7 AJH 01 K11]1qudadsns paa1adiag Surydwes seore
(50'0 > d areLreAnnW 1000 > d snoraaid suondo asuodsal snowoloydI SOUSIUSAUOD [eInd pue ueqin [1€]
QJBLIEAIUN) SUTINOI SUTISI) YIIM PAIRIOOSSe A[ueoyIuSis :a8pajmouy pavjai-AJg  parodaI-jog SWAN § :a8pajmouy papjas-ATH [BUOT}ORS-SSOI)) eIRnSNY ‘e 30 wepy
InoTARYQq JX)U0d 3UTIS)
3unso) so[qeLeA Surdwes pue uoISn[OX9
3urso) pue so[qerrea [eo130[0ydAsd uoamleq SUOTIBIOOSSY  JO QINSBAA [eo13o10yoAsd jo juouwraInseoj pue uSIs9([ /UOISN[OUI ‘UOTIBOO SQOUAIJOY

eunojoxd Apmg g dqe],

pringer

A



AIDS Behav (2016) 20:880-918

886

(500 > d “ZS'T-20°1 ‘19'T IOV
U T1'T-06'0 ‘8€T YO) PRSI I9AdU dney
01 A[o1] 210w UOTSSAIdap YIIM S[ENPIATPU]

uoissatdaq
(100 > d 00’1
‘€7'0 YOV 500 > 4 “76'0-8C°0
‘16°0 O) P2ISA 10AdU dARY 0 A[OYI]
SS9 syor[eq Aoexrdsuod yiim STenprAIpuy

sa110ay) £ov41dsuod paivja4-Sqry ul 21129

(69'1-68°0 ‘€T’ YOV) SN
SAIV/AIH YHM 2U02ui0s Suimouyy

(500> d ‘86'0—¥L'0

‘680 YOV) Sunsa) ssof Im pajeIoosse
Apueoytugis Aoeridsuod [eproouas ur Joreg

Kovaidsuod proouad paimjas-Sqry ul foiog
(01'1-09°0 280 YOV) SN
pwSYs paw)ai-AJH "1
(T°T-86'0 ‘90'T JOV) SN
a8pajmouy pavjad-ATH

(100 > d “5¢'1-80'T “1T'1

A0V “10°0 > d ‘¢g’0 = ) syuows g|
Jse[ ur Sunsa) Ym UOTIRIOOSSE JUBOYIUSIS

(U €' 1-v6'0

‘€01 YOV) sisk[eue aerreannw

0uInq (G600 > d “L1°0 = ) dNeLTRAIUN U
Sun$9) QWY YIIM UOTRIOOSSE JuedYIUSIS
AIH 40f Kyppnuup 1521 03 uonuajuf

(su '€’ 1-€8°0

‘60'T YOV) SISATeue ojerreAn[nu jou ing

(100 > d ‘61°0 = ) eLIRAIUN UI TUNSI)
ATH WD Yiim UOTIRIOOSSE JUBOYIUSIS
28pajmouy palad-AJH

(00 > d°90'0— 0 $9'T— ‘68'0— = &)
Sunsal ATH U4 UONEIO0SSE dATIESON
VHMTd spipmo} vuisng

(100 > d ‘8L°0-91°0 “L¥'0 = &)
3unsa) snotaaid YIIm UOTIRIOOSSE dANISO]
Kovouffa-f1ag

(S0°0 > d°50°0-10°0 €00 = &)
3unsa) snotaaxd Y)im UOTIBIOOSSE QATISOJ

a8pajmouy pajaa-ATH

3unsal ATH
snoraaxd paytodai-jog

Sunsa ATH
snoradxd paytodai-Jog

sypuowr 7| Ise|
pue SwnaIT

:3unsa)
AIH sno1adid pajodar-Jjog

Sunsa) ATH
snoraaid payodai-Jog

060="%»
[zy1] worg
9[eOs JIYI'] UO SWAN ()7
uoissaida(q
Apn3s Juarnd 10j padofoasg
9[OS 1IOYI] UO SWAI ¢
§21L02Y)
Covardsuod pajal-sqry ur Janog
SATV/AIH Y 2u0auios Suimowy]
Apmys Juormod 10 padofoaep walr |
Lov.ndsuod
[pp1o0uas pajal-SqIy ul fo110g
1L°0 =» ‘[1¥1] woig
9[BOS 1AYI'T UO SWAI ||
DuSys pavjaL-AJH
ILo=m»
‘lot1] woiy paydepy “suondo
asuodsaI SNowojoydIp YIm SWall I

a8pajmouy pajai-ATH

160 ="%»
‘[6€1] WoIg o[RS 1ANIT "SWI
€ ‘AIH 4of yppnuup 1523 01 uonuauy
99°0 = © ‘[8€T] woig
‘suonido asuodsar snowojoydIq
SWA (O] -28pajmouy papjad-AJH

Apnys Juarnd 10J padooasp [V
690 = » ‘suondo

asuodsar SnowojoyRI( "SWN 6 -(HMTd)
AIH Y 8uiag apdoad spunmoy ousys

060 =%
Qreos I swAt § :Kovouffa-fjo8
650 =%

‘suonydo asuodsar snowojoydIq
SWAN [ :a8pajmouy paivjai-AJH

Soeway
(% S'8€) 1SS ‘sorew (% S'19) 088
ocvl =u
Surpdwes uaALp-juapuodsay

[BUOT}OIS-SSOID)

Kyowuyye
10 (% 9) L ‘UedoLyy yoelg
(% ¥6) 9¢L 's1eak 6’87 = a8e UL
‘SoewRy
(% 8°6€) TIE ‘sareu (% T'09) 1LY
€8/ = u ‘Surjdwes 90UAUIAUOD)

[eUOTIOAS—SSOID)

Koruyie 1010 (% 9°01)
TT ‘SURdLIOWY UBILYY (% '68)
Q] 'SIBAA /8-8] "So[ewIaf
(% €€9) €€1 “sarew (% 9'9¢)
LL 01 = u ‘Surdwes 90UIUIAUOD)

[eUOnd3s-SSOI)

s1eok §8—C1
a8uer a3y (9% ¢€'HS) Se[eway

€8% ‘SI[eW (% L'S¥) LOV 068 = U
Surdwres wopuer onewo)sAS

[eUOnd3S-SSOI)

UOT)UIAIUT
[emotARyaq ATH
ur JUdWOIUud
JU23I ON "9lel asn
Snip ySiy
'SUBOLIQWY URDLIJY
"SI g1< [89]
Pa3Y ‘UBQIN V'S UMIET pue Lauyog

somp 1S Sursn
S[ENPIAIPUT 9ATESOU-ATH

eOLYY nog  [£9] ‘[e 30 1esog

pajeIyFe-yoInyd
‘UBDLIQWY UBJLIJY

seare ueqin [ce] ‘T2 10
v'sn uoned-Aopiog
sdiysumo)

PIOJas UT JUIPISAI
sj[npe pue SjuISAOPY
seaIe ueqin) [be] rewry

IMETRI pue sopuarog

Sunse) pue s9[qeLIeA
[eor3o1oyoAsd ueam)aq SUOTIRIOOSSY

INOTARYQq
Sunsa) Jo aInseajn

So[qeLIeA
[eo13010yoAsd Jo JuouwIaInSeo

Surdures pue u3soq

JX9JU0d
Sur)s9) pue uoISN[OXd

/uoIsnyoul ‘uoneso’] SOOUQIJOY

ponunuod g Jqel,

pringer

A's



887

AIDS Behav (2016) 20:880-918

(LO'T-00'T “€0'T YOV) Sunsa) Yiim UOHBID0SSE SN
u01UIA2Ad PUD SINOIADYIG YS1I AJE INOqD 28PIIMOILY

(100>d

uonuaaaid
pup SIno1avyaq ysii
AIH mogp a8pajmouy

s1eak $6—9¢ pase (% S¥S)

Sunsa uonuaaa.d pup 98¢1¢ "osuodsar 9 /8
‘CTT-CIT ‘81°T YOV) 3unsa) yiim uoneroosse juedyIusig AIH snotaaxd uossnusULL fo 52104 '1ST6€ = u “Surjdwes 198D $G—G] PaSe udw PILLEBIN l6€]
uonuUA24d pup UOISSIUSUD] O SN0 AJH INOGD 23PIJMOUY] pauodai-jjog AIH mogp a8pajmouyy [BUONDIS-SSOID) SeaIe [eINI pUR URQI() “BIpU] ‘Te 19 seq
(I¥'1-12°0 ‘$S°0 AOV)
[e39U9s pue (67'1-CL°0) 96°0 YOV) 2mqequirz ‘(91 1-0L0
‘06°0 YOV) BpUBMY UL USW Ul pue (90 1—+€0 ‘09°0 YOV) safewdy (% T'1S)
[eS0UdS pue (7' [-16'0 ‘€1’ YOV) MqequirZ Ul Udwom ur ! 86069 ‘SI[eW (% 8'8t)
:AIH ur Sunsa) pue sapmme Juispewdns usamiaq diysuone[ar sN SNl 19869 "S96pET = U
JO UoTd[[0d oh Trar T ¢ sp[oyesnoy
(€6°0-09°0 ‘SL"0 MOV) BpUBMY UI USWOM UI pue Sunsa) Q[0S 1IAYI'T UO WA | % 1°86—6'T8 “orex asuodsoy DOIOS[38 JO SUSPISAI JUOURULISG
:sopme Sursnewsns Juissardxe asoy) Suowe 19mo[ Junse) ATH AIH snotaaxd AIH Surdwes 19sn[) 6S—G] AW “Gp—C] paSe uamwopm [8c] e 10
AIH 01 sapniyp SuisyuvuSig pauodor-jjos 07 sapmp SuIsuLWSHS [BUONOAS-SSOI)  "BOLIJY UBIRUBS-QNS UT SALUNOD ¢ urweI)
(S00>d ‘87’101 ‘¥T'T YOV) o
Suns9) Jo pooyrayI JojeaIs YIim pIjeIoosse Aoedyjo-J[os IySIH eLo="m» sorewd) (% L'4S)
Ru@u%m.bm% L3S NI Uo swal 6SY1 ,muﬁma ?& m.mwv 1121 pIo SIeOA m—M
(100 > @ “L6°0-T8°0 ‘68°0 YOV) Sunsa) Sunsoy ©voffo-fjag 1L9C=1u S[ENPIAIPUT 9ATIOE K[[enxog el
JO pooyI[I] SS9 Y pajerdosse ANjiqudaosns paaredrad 10ySiH AIH snoraaid 9reos 1T uo wA | Surjdwes wopuel dNeW)SAS SeaIe ueqIn pue [eIny [ewry
&npiqudaasns paaiaoaag payodar-jjos &npiqudaasns paaiaodiag [BUOT}03S-SSOID) BIQIUEN pue [931)
(SHA'D £eams yiesHq
pue oryderSowaq
6002/700C woiy ereq
6L0="%
(100 > d 100 = AS ‘00— = peg 1100 > d a%am so[ewoy
100 = dS $0°0— = ¢) vow pue (10°0 > d ‘10°0 = °S JUITMa 103 pacoped (% L0L) 61LY1 ‘sorew [9¢]
‘€0'0— = fpeg 100 > @ “v00°0 = AS ‘€0°0— = ¢) uewonm 10§ Sunsoy [0S 1IONIT UO SWAN G (% €'67) ¥119 ‘€€8°0T = U “65—S1 anbrep
3unse) pue sopmnje JuISHRWSNS UIM)Aq UONRIOOSSE dATIRTON AIH snot roxd VEMTd omsip Aq Surjdwes paynens PaSe USWI ‘Gp—G[ PaSe USWIOA ap
VHM1d 01 sapnmip Suisupudng pauodar-Jjog 0y sapmip SuisumuSS [BUONDIS-SSOID) 'SBAIR [RINI pUR UBQIM) "OYJOSdT|  pue OUIO))
(900 =4d uostd apisut SAIV/AIH
‘01'T1-$0°0 ID ‘€T°0 YOV) ¥ ‘SpIo 1eak Op< Suowry (10°0 = d YHM 2U0SUIOS SuIMOUy
09'9-0€'T ‘06'C OV) Sunsa) s pajeroosse Apueoyrusis Apmys
‘SpIo 1edk 6¢—0¢ Suowry (10°0 = d ‘0L'S—0€'T ‘0L'T JOV) Juermo 10§ padofeaacy
Sunsa) yYim pajerdosse Apuedoyrusdis ‘spjo Ieak gz—8| Suouwry )
Q[BIS AT U0 WA | SIBAA +(p—8] 28V
uosiid apisur SAIV/AIH YHM 2uoauos Suimouy
. o Cnod sofewaf (% §'97)
- £ (100 = d 0¢ €-0T | Julisay A[H Stopuvu 8S1 ‘S9RW (% S'EL) 6EY
002 MO<WUBmB M\és 0] A[oY[I[ 210w MB@EE pue jjels SPADMOY PRIy L6 =
BUOT)OA1I0) 10J Sumse) AIojepuetl yjim pasiSe oym S[ENPIAIPU ; .
[euory wﬂ .H&W Jep MH p UM S[enpIAIpUL Do O[OS MOYIT UO WO | ‘95 68 ovex asuodsay (s1eak 7> Sura1os)
£o1jod Su1ysay AJH K10ippupud SpADMO] Sapnjly o[ty 1eo £ (posmaoapous “3IJU2D [RUOTIOALIOD SANUID [RUOTIOALIOD JO SAjeWIUI J[NPY
90°0 = d ‘06860 ‘07T MOV) SN 1se] ur Sunsa) o) uousafin AT Aq Surdwes paynens PojRIddIBIUL J[IYM SUNSI], [69] ‘T¢ 30
(P21p422402U1 2]1YM) UONI2fUL AJH 40f YS1L 24mnf paa12oddd  ATH Poyodor-J[oS  £of ysiui admnf paa1aoiaqg [BUOT}O3S-SSOID) epeUR) [[eyoIng
Inoraeyeq 3unse)  so[qeLieA [edr3o[oyoAsd 1X91u05 3UnsIy
3urso) pue so[qerrea [eo130[oydoAsd uoamiaq SUONELIOOSSY JO QInseaN JO JUSWAINSBIJA Surdures pue u3Isa  pue UOISN[OXS/UOISN[OUT ‘UOTIBIOT  SQJUAIJOY

ponunuod g Jqel,

pringer

A



AIDS Behav (2016) 20:880-918

888

(100 > d “¢7°0 YOV) Sunse) yim
pareroosse Ajoanisod D) I9jeain

ox e}
(920 = d 'TL'0 4OV) SN
SULIOU PIATOIIN]
(80°0 = 419’1 MOV) SN
SUDLLIDG PIADIUDJ
(100 > d '8¢°0 = YOV)
Sunse) YIIMm pajeroosse
K[oanisod sygouaq paaredrad 19jearn
snfouaq pan1aaaad
(€60 = d°96'0 = YOV) SN
(1110408 paaraosag
(66'0 = d ‘10°0 = JOV) SN
Kpiqudassns paarasiag

$8°0 = © "9[eds
LI uo swAt 71 “[e]] woly “motaryaq
Jo seouanbosuod wi)-3uo| Aq pasuanpur

a1our D) 12YSIY M S[ENPIATPUT *(D4D)
§20uanbasuo) a.nm, o UOUNIIPISUO)

Apnys Juarnd 10j padofoaag
9[BIS JISYI'] UO W |
SULIOU PaA12DIdJ

9[BIS JISYI'] UO WA |
SUDLLIDG PIAIDIIDJ

9[BOS JISYI'] UO W |
sifauaq paa1adiag

9[BOS JISYI'] UO W |

(s

AIH ue Suraey IoAdu
:dnoi3 uostredwoo)
SIUI[D JUAPMIS

1112428 paa12d1ag

9[edS MONITT UO SN Ul ATH
103 2antsod Sunse) Jo pooyr[eNI[, WL |

npiqudassns paaiaoiag

Kyroruype 10410 (9 G'1) g ‘UBdLIDWY UBILIJY
(% 1) 1 ‘ueoRWy ueisy (% §'y) ¢ ‘ueadomy
/UM (% €6) €01 "sIeak ¢ a5e U
SI[eWJ (% T9) 69 ‘SeW (% 8€) T
111 = u "Surdwes 90udUIAUOD)

Sjuapn)s AJISIQATUN
[eNX3S0INH

oruI[o

juopnis Je Surnso)
ATH ArejunjoA

oy 18 Aep swes oY) [z6]
12POW Ja112g yiwaH 153} ATH Sumyenapup) 19PO for12 yiwoH [BUORIIS-SS0ID) vV'sn ‘Te 30 Hog
weidold juounean
IOUJOUE UT PIA[OAUL
0> d 9( ‘" ‘uonume 9 81 “Ayouyle JON "ssau[t
@00 > 4901 YOV ‘€00 = HS surresSoxd s 1410 (% §'LS) 10VE MM (% TTh) T8HT [BuaU SOLISS
90°0 = ) Buns AIH tim 1083009 Ioye porrad 's1eok /'8¢ = oFe ueoy 'So[ewo) (% 6'8€) I SHNPE $SO[OWOH [12]
pajeroosse Ajoanisod A11om Jo Judixyg dn-mo[[o} yIuoW-¢ 9[BOS POYIT UO WAN [ corr ssajpwr (95 '19 66SE 068S = U "SIIAIDS V'S ‘sars Yooyuasoy
SAIv Sunad moqo K110 Ul ATH 10J pA1se) Sunen SAIV Sunad mmoqp L1404  YoBAINNO YSNOIY) PAINIOAY 1I0Y0d 2A1NddsoId 6 SSOIO® SIS QT pue 1esog
(10000 > 4 *$6°'61-LL'E
‘L9'8 YOV) TuNsa) yIm paleIoosse
AIH UMM 9ATB[Q1/pUdLl & Suimouy]
AIH YIM 241Ip]a4 10 pudLLf Smouy
1oo=4d
‘6L°0~11°0 ‘6T°0 YOV) Pa1sd1 aaey
0) A[oY1] $s9[ 1LS snoraaid e pey
Aayp 30adsns Jou prp oym s[enplatpu suondo asuodsar snowojoydIp YIM Wl |
1LS uv poy Suiavy Jo uoiddsng AIH Y110 2411D]24 L0 pudiLf Smouy ( < ) Syuopms
n — o . sIea. : =
C.o 0=d ¥86T-SH'l suondo asuodsal SnOWoOYDIP YHM WII | STROk +7—7T oSuel omn o@o SMM [ooyos YSTH ‘ueqin
‘65'9 MOV) PaIsa) ey 5 s . voA yCl o v sepeme -0132UANUO pue
01 Apaoyi) 210w 1ood £194/100d, se LS up pvy Suiavy Jfo uopidsng (% GTS) 8TIT SIBW (% §'Ly) TTOT "0SIT = U PI1QI08 ‘BIUOPOOEIY
(I[BAY PISSISSL-J[3S OYM S[BNPIAIPU] Sunsa) ATL 9[BOS JISYI] UO W | Surdwes 1a3sn[) “BUIA0SOZIOL loLl
Y12y passassn-f1as snoraaxd payodar-Jjog Y12y passassv-flog [BUOI}03S-SS0I)) pue erusog ‘Te 19 BA]Q
1X9)U0d 3uTS9)
3uns9) pue so[qerreA [esr3ojoydoAksd InoIARYaq pue uoIsn[oxo
U99M)q SUOTIRIOOSS Y 3ur)so) Jo 9INSEI]N]  SO[qELIBA [BOIS0[OYIASd JO JUSWAINSLIN Surduwres pue u3Isaq  /UOISN[OUT ‘UOTIBOOT]  SOOUISJY

ponunuod g Jqel,

pringer

A's



889

AIDS Behav (2016) 20:880-918

910 = d ‘G0 T—9L°0 ‘680 YOV) 10183} JuddI
"SA JUIDAI-UOU :OUIFIP SN “(100°0 > 4 “LL0—€S0 “49'0 YOV)
$19]1S9) JUdAI-UoU Uey) uLIou ,wo wwo— 2q 01 Mcﬁmou v®>«oo.5m SIJ1S93]
-UON “(100°0 > d ‘L9'0~8+°0 ‘LS'0 MOV) $I9ISA) JUIDAI UBY) ULIOU
JO ss9[ 9q 0) unsa) poAtedIad SI19)SAN-UON Sulisa) AJH A0f uLION
Amm.o = ano.ﬁ\wh.o th.O MO<V $13]59] JUADAI pUE SIS JUDAI-UOU
U22M)aQ AIURIDHIP SN (2000 = d ‘€9’ =11 ‘SE'T YOV) s11sa)
JUDI-UOU UBY) SOpNINIE dATIBIAU 2I0W PRy S19)sd)-UuoN (700 = d
‘B T—H0'T ‘P’ T YOV) S101S9) JUDAI ULy} SOpmIe aAnesou
QIowW pey SI9ISA)-UON] Stautivd 2413150d-A JH Y11 XS SPADMO] SIPNIIY
(260 = d 9T 1-LL0 ‘66°0 OV) $101$3)
JUDAI pue SJJ)SA) JUIAI-UOU =o®>3®£ oozup&t@ SN .Ah—.o =d

Sumnse) 10A0N

9[eds 1IOYI'T UO W |

8u11sa3 A\JH 10 uLioN

‘96" T-26°0 ‘07’1 YOV) SI91891 JUOAI-UOU PUE $ISISI-UOU (KoaIns O[S MY UO SWAN ¢
U29M12q UIIHIP SN “(L1°0 = d ‘IS'T-€6'0 ‘61'T YOV) 512151 03 1o11d
JUQOAI PUE SID)SA)-UOU UIDIMIIQ OUSIJJIP SN SLILLIDG P2ID]aL-O1ul])  SYUOW 7<) suoupivd sapisod-AIH
JIM XIS SPADMO] Sapnj1l]
(2000 = d “8LI=p1'1 “Ty'1 YOV) SI9183) U221 UBY) 123 dunsal " g i
I0)eaIS pey $10159) JuedaI-uoN “(100°0 > d ‘€6'T1-7C'T ‘€S'T YOV) JUISI-UON S[EIS MANIT UO SWl ¢
S19]$9) JUSIQI-UOU URY) JedJ 1)eaId pey s103s9)-uoN (10070 > d (KoaIns SUDLLIDG PIIV]2L-01U1]) SonuoA
ILT9L°T ‘61°C OV) S19189) 1031 Ury) J[nsal aanisod 0y Joud o[BOS MAI] UO SWANT £v8 [eroIWWoD
© JO 180y 10JealS pey SI0)Se)-UON] /j1saL 1Sa) AJH 2ansod v Jo uva,] sypuowr 7| ’ ' —u " Sumus
. P [P ur) Jmsa. 8¢l = urpuany
. (Loo=d \Mo 1-69°0 "8 O%MO.&o .Euwmom W:uwﬁ www Sunsor Euo.um 1521 AJH 2amsod v fo uva.f 0102 aanisod ATH 29
131531 W2ar O UdamIaq UM N (9y0 = I 9T T-£L0 . 9[edS JIOYI'] UO SWA)T 1eaK) % 79 “(000T 182K) 9 8L sdrer asuodsay 01 umouy 10N ‘NS
26°0 YOV) S19159) JUAI9I-UOU PUE SI9)SI)-UOU U9IM]Oq AUIIIP :Suns) 808 HI] e
SN (10°0 = d *€6°0-09°0 ‘SL°0 MOV) S19189) Jua0a1 ey Sunsa) Jo AJH snorroxd Sunisar uoneoo] pue owm Aq Surdures paynens T URQIN  [14] e 10
S)Jouaq $SI] PIAIdOId SI9)S)-UON Sunsay AH Jo sifouaq paa1adiag panodar-Jjog AH fo snfouaq paa12oaag [BUOI}03S-SSOID) wop3ury] pajun SIOMOT]
(% 9) Sv
(L0 1-1£°0 ‘8S" ) vouIom puE (0" [—/4'0 ‘8L 290 (% 1°12) 8S1 Pmqequiiz (% ¢Tyl)
uowt wcoamwhﬁ m_om v Awsm oowWommm su mzwoc Mo%oww hw\m@mﬁm MWWV 901 QUIEZ (% £'1) O1 31N (% 9'L1) 21
HI%k s payst Pl 1 wepuesn (% T'91) 121 BAUY (% §'€2) 9L
s42upand MU YjIM SWOopuod Sulsn fo sutiou dnossd paa1adiad ra11eZ/03u0)) WoL] ‘s1eak (/—9] o3uer oSy
(99'1-€9°0 s4aupivd So[ewoy
20’1 YO) uawom jouIng (06'c—HE'1 ‘8T°C YOV ‘9L’ €-LY'1 ‘SE'T Sunsy MU Y)IM SUOPUOD Sulsn (% 1'LY) TSE *SafeW (% 6°TS) 96€ "8pL = U
MO) uow uowre Funsa) YIIM PIjeIdosse A[ATISod NS PIATIOI] AIH snotasid Jo sutiou dnous paaraoaag — -oyel asuodsar 9, g4/ ‘Surpdures aousrUIAUOD) *SUBOLIJY JURISIA [zl ‘T2 10
AIH JO yS1 aamnf paa1aoaag payodar-JloS  AIH J0 ysu aamnf paa1aoaag [BUOTIDIS-SSOID) ‘ueqin N uojua]
9[eds 1IOYI'T UO W |
AIH J0 yS11 aamnf paa1adiad
[101] woxg
ELO="%
) Kyoruyyo
(00> d ‘970 = ¢ ‘070 = dS ‘S¥'0 = &) UONDHIMEOSIA 310 (0 €9) 4 (2 +T) ouneT €1 % 1)
Sunsa) juonbary ssof ur paSedud ysu 1omo] Jurareorad syenpiarpu 0= e % e )y 1% vl AT El (% 71 oo je Aderoyy
s} ¥ J [ Ul P st [ ke [enpraIpuf 180 = yoerg €1 dﬁﬂg Q& hh@v €9 ‘SIBOA 1°LE ode urg o 2EL1
AIH fo ys14 2ammf paatasiod 2o1pnlaig  UEIN “SI[EWY (% §'6t) 9F “SO[W (% §°0S) L Souetaurew
Quopeyjow
(500 =9 ‘120 =4S ‘800 = &) SN 9L'0 =% €6 = U "% 9°0¢ 9re1 dsuodsoy Suratesar (NAI) [ov]
$2d[102.4218 Sunso) AIH sad£)0a19)g Surjdwes oouotuoAu0)  s19sn Inip Junooluy T 10
SwSIUPY2W DWSUS AJH Jo Kouanbarg swistueyodw ewisns ATH [eUOTO9S-SSOI) v'sn meysureq
INOTARYdq JX9)U0d 3ur)S9) pue
3unsay so[qenea [eor3o[oyoAsd UOISN[OXJ,/U0ISN[OUT
3urnso) pue so[qerrea [eor3o[oydoAsd uoamiaq sUONERIOOSSY JO QInseaN JO JUQUWIAINSBIN Surdures pue u3soq ‘UONBOOT  SOOUAIRJOY

ponunuod g Jqel,

pringer

A



AIDS Behav (2016) 20:880-918

890

L0°0 = d ‘SN 28pajmouy paipjad-ATH
€€°0 = d ‘SN AIH Jo ysu aammnf paa1adiag

(£L°0-97°0 ‘€0 OV) SisATeuw pajsnfpe ur syuow
18e] Ul Sunsa) M pajeroosse Ing (11°1-54°0 “12°0 JO) Spuow 7|
jse[ ur Sunsd) JO POOYI[ANI[ SSI YIIM SU PIJBIOOSSE JSTLISIA

Apms

JUALIND JOJ SWA)I Js[ej/ann
§ 28pajmouy pajad-AJH

65°0 = » ‘[os1]
paidepy oy ‘swoal g
AIH J0 ySut aammnf paa1aoiaq

€9'0 = » ‘[6v1]

WOl "9[BdS I UO SW)I
€ :JUSWILLIdA0S Ul ISNIJSIAI

uonodJuT

AIH Jo sisouserp
snoraaid oN

JUDURLIZAOS Uy SIS 80 =% ‘[8p1] woxy s1eak 680G A8V "so[ew) (% +'e) - Mhﬂum 0s=
(09°€-S0'L '¥6'1 AOY pE'E-£0'] "98'1 AO) squow g S[80s NI U0 08 “SO[W (% 9'49) 9yl "97g = u “own pase SIPE 1pIO
SyIuow 7T ISB[ UI Sunsa) Jo pooyI[oyI] JoySIy YIIm Pajeroosse Jarog se] SwoN § saLoays Kopadsuos  PUE AMUSA IE3Y orqnd Aq Surdures paynens BOIE UBQI() [zh]
sar10ayy Kovaidsuod papjaa-§qry ui faiag  ul 3unse) ATH paivja4-Sqry ut Jorjag [BUOT)O3S-SSOI)) V'S ‘Te 19 piog
(Buryutp,
'39) eaneSou 10 ‘(,Surdoars, LLS [qissod
'3-9) aarssed ‘(,9s1010%9, 10§ SUIUAIDS
(SO'T-68°0 "96'0 YOV) Sunsa) P pajeroosse jou Furdod aaneSoN “5'9) [yyreay se 10 sisougerp
(J0'T-8L°0 ‘680 YOV) Sunsar ynm pajeroosse jou Juidoo sa1ssed PasLIOZoed sasuodsar ‘Wl | LLS Supjess
(LT'1-16°0 ‘80°1 YOV) Sunsa) yia pajeroosse Jou Furdod [yypreay suistuvyoout 3uidod ssaug - SAEWRY (% £96) 01T “SAU (% L'EP) €91 Koo
swstuvydout Surdod ssayg < oLo<m» gLE =u Joerd @o\mucawh
SIpd /Yy Aq ‘ -J1°S "SIB9A BT <
(TST-LO'T ¥9'T MOV “OF'T-LI'T ‘89’1 YO) Sunsa POpI00aI st [L¥1 ‘op1] woxy paidepy % L8 @ver asuodsay SOpY o
ATH JO pooyr[oyI I0ySIy 1M pjeroosse wsioel poarodrad 0yStH ¢ AeIp POOIq 9eoS JIOYI'T U0 SWAT ()] Surdwres soudTUOAUOD) ais w Sunso) L]
wis19D4 Paa1addag  ela Sunsd) ATH WISIODL PIA12ILIJ [eUO109S-SSOID) aunnoy 'y'SN Te 10 piog
[sy1]
WOJSAS 90UR[[IOAING I0JOR,] LLS 21qissod
ASTY [elO1AeyRg S, OdD WOl 10J SuTU9IOS
‘suondo osuodsax Io sisouSerp
SNOWOJOYIIP [IIM SWAII f UROLIBWY LSy ILS Sunyoes
98°0 = d ‘SN a5pajmowy pawpa-ATH - eI (% 001) 80% "sTeK 6G—81 d5uer a8y Ayoruye
a8pajmouy paias-ATH [$71] woxy 80y = U "9, [§ el asuodsay] el "o
Sunsay ILS Surpuaye
210 =d SN ATH snotaaxd woy | Surdwes AOUIMUSAUOD  ¢pnof Q1= SINpY leL]
uo22fur AJH fo ysii paa1aoiag payiodar-jies AIH JO ysui paa1aoaag [BUOIIDS-SSOID) ‘BAIR URQI() V'S ‘Te 19 pioq
INOTABYRq 1X9JU0d
Sunsay s9[qeLIeA [BI130[0YdAsd Sunsa) pue uoISN[OXd
Surnsa) pue so[qerreA [eo130[oyoAsd udaMIdq SUOTIBIO0SSY JO 2InSeoN JO JUSWAINSEIA] Suridwres pue uSIsa  /UOISN[OUT ‘UOIBIOT]  SIOUAIJAY

ponunuod g Jqel,

pringer

A's



891

AIDS Behav (2016) 20:880-918

(500 > d *S6°0-5+'0

‘69°0 MOV 1°0 > d ‘¢L°0 YO) LOA WO PIM ‘(ST TS0

1D 8L°0 YOV 060 O) LOA W T YIM SN UOUDUIULIISIP
paa122.424 (S0°0 > d 490 YO) W[ pue (500 > d ‘66'0—0¥"0
‘€9°0 OV 60°0 > d ‘€90 WO) W [ ISE[ Ul ILDA PISEI0ap
YIIM PIBIDOSSY AJH Sunjovajuod Jo avaf fo 12427 (10070 > d
YO'€—LY' T TI'T YOV 1000 > d ‘47T ¥O) dwnayI| pue

(10070 > d “€T+96'T ‘88°C YOV ‘1000 > d ‘80°¢ YO) W [ Ise|
ur IDA YIIM PajeIoosse W g ur 3unsa) Jo doueyd Auy suonuajul
[panotavyag *(100°0 > d 00°9-99'C “00+ YOV :100°0 > d

‘L€' JO) dwnayif pue (100°0 > 4 ‘80°9—++'C ‘$8'¢ YOV

10070 > d ‘61 4O) W T IS[ Ul LDA YIM PIJRIDOSSE : SI[NSAI
MOUY 0) Prelje J1 uaAd Junsal ATH dn ayes [[im nox, (1000 > d
‘L8Y—STT ‘I€°€ OV ‘100°0 > d ‘[6°¢ YO) dwnayi pue

(1000 > d *68'9-CT°€ ‘IL+ YOV *100°0 > d ‘09'% JO)w [ Ise[
ur IDA PIm pajeroosse : Apren3ar Sunsay ATH dn oye) [[im nok
UAPYU0d dArY NOK, “(S0°0 > d ‘06'T—+0'T ‘vL'T IOV ‘100 > d
‘L0T YO) dwnajyi pue (S0'0 > d ‘16'C-10'T '99'T YOV 00 > d
‘96'T MO) W 7T Ise[ UL LDA YIM PIJBIoosse— ysim nok Ji unso)
AIH dn oye) ued nOX, 1041U0D [PANO1ADYIq paa1ad4ad (1000 > d
TLTTET “88°T MOV 100°0 > d “76'T ¥O) Swnaji pue (1070 > d
‘9€Z-91°T ‘99°'T YOV *10°0 > d ‘€9'1 ¥O) Wl T ISe[ Ul IDA Yiim
poreI0SSe—, Su1isal AJH U0 stuauuiod aanisod 2avs WS ISO,
(S0°0 > d “L6'0-8%°0 ‘89°0 YOV 500 > d ‘IL°0 YO) dwnojI
pue (10°0 > 4 08°0-6£°0 ‘950 YOV ‘10°0 > d ‘65°0 JO) W [ Ise[
ur IOA Yim pajeroosse A[eAnesou—, aimny ay) ur 1s9) LON pInom
s109d INSIN % 0$< 3ot PaA1dIRd, (100°0 > d ‘0L'9-T0°T ‘89°¢
YOV 1000 > d ‘¢p'¢ JO) dwnajIf pue (100°0 > d ‘89°'9—+0'C
‘69°¢ IOV ‘100°0 > d 09°¢ YO) W ] ISE[ Ul [DA PIM PIIRID0sse
(9% 17<) Sunse) jo aousresard 1oySy e Suratedrad : ATH I0J Paise)
ud9q ARy oYM JASIA JO oud[eadld pPaAIadIRd, suiou aandalgng
(S0°0 > d “¢TT=60'T ‘9S'T MOV 10°0 > d ‘0L’ T ¥O) dWnojI|
pue (100 > d ‘I¥'7-61'1 ‘69'T YOV 10°0 > d ‘69'T JO)W T1
ISB[ Ul [DA UM poIeIoosse—, Suoy SUOE] ul §a014.49s Suijsal
pood 2.0 210y, "(10°0 > d ‘LE'€-9T'T '90°C YOV ‘1000 > d ‘vT'T
JO) wndyIf pue (10°0 > d ‘89'¢—€T’1 ‘TI'C YOV 60°0 > d ‘€T
MO) W g1 Ise[ ur IDA Yim pajeroosse—, nod 10a104d uvd Suisai
&poquuv AIH, *(§0°0 > d “1T°T—€0'T ‘IST YOV 1070 > d OL'T
JO) wndyIf pue (100 > d TSTHI'T ‘69'T YOV 100 > d L8]
MO) W g1 Ise[ ul ILDA UM PIeIdosse— ALipmat Suisay {poquun
dn 2ypy o1 Lavssadau s3], sapmny (1000 > d ‘61°¢—CL'T ‘SY'T
JOV 1000 > d ‘9¢°T O) dwnayi pue (60°0 > d ‘LE¢-¥9'T ‘6€°T

9[eds 1IOYI'T UO Wl |

WS [P20] SpIpmo]
UOHDUNULIISID PIA1IIUD]

9[eods Sunex
ouowinu jurod-(] uo wa |

AIH
Sunovajuod Jo uvaf fo jaaag

Apmis JuaIINd J0J
padofeap senseowr g4, [[V

9[BdS JIOYI'T UO WY |
SUOUIIUL [DINOINDYIG
:9[B9S JIOYI'] UO SWAI ¢
1041102 [DANOIADYIq PIA12ILIJ
*9[edS JIOYI'] UO SWAI ¢
suLIou 241122lgng

:91eos
JIOYI] UO SWAI ¢ Sapniniry

(dd1L) Imolseyag

QWY pauueq Jo L10dy],

Sypuowr g1 Ise] Apmis 1uaLIMd 10§
'LDA padojeas( ‘suondo asuodsax

LLS = U

‘sonuoA Aed woij paynIoar syuedronred

10J 9, 08 Areyewrxoidde oyer asuodsoy

Surdures aousruoAu0))

sIeOA 1< Pady
Suoy]
Suoy ur peseq NS

(LDA) Sunsay
pue Sul[[esunod

MOV 1000 > d ‘€7 JO) sypuowt 7] Ise[ ul JDA pue sasuodsar Jo oyeydn SNOWOIOYDIP YIIM SWII Arejunjop [er]
1091100 7< U9M}3q UOTIBIOOSSE QANSO] 28pajmouy paivjad-qLS/ATH pauodoI-Jlos ¢ 28pajmouy pavjaa-qLS/ATH [eUOT09S-SSOI) BAIR UBQI() "BUIYD) ‘e 19 nn
INOTABYRq 1X9JU0d
Sunsay s9[qeLIeA [BI130[0YdAsd Sunsa) pue uoISN[OXd
Surnsa) pue so[qerreA [eo130[oyoAsd udaMIdq SUOTIBIO0SSY JO 2InSeoN JO JUSWAINSEIA] Suridwres pue uSIsa  /UOISN[OUT ‘UOIBIOT]  SIOUAIJAY

ponunuod g Jqel,

pringer

A



AIDS Behav (2016) 20:880-918

892

#0°0 = 1) WS
ANYM PUE (["0— = ) SN KiLourur duyio 10§ sy
&npqudaosns paa1aoaad
(TT1-05°0 ‘8L°0 YOV) SN
sfa112q Kovaidsuo)
(TS 1-L9°0 ‘101 YOV) SN
uo11dsns [puonvsIUPSIQ)

(100> d*8TTH1'T ‘191

¥8°0 = © ‘[pS1-¢S1] wol]

9edS JISYI] UO SWAT ¢
Kpiqudassns paaraoiag

Apms Juarnd J0j padoforsg

9/'0) = % ‘O[edS I UO SWII ¢
sfo112q Covaidsuo)

LLO =" NOﬁwOw JSNIT U0 SWII

% 8¢ el uontmy
UBROLIQWY URISY (% 7) 8§ ‘UBdLIOWY

SIBAA 1< paSy

dAneN (9 ‘ULOLIOWY UBOLY (9
MOV) SUNSa) JO POOYIANI[ JOMO] YIIA PAIRIOOSSE mc\ﬁm HOISTS [PUONDSIUDEIO %&%&wm: 16 o (5 Mﬁwwm PUOZLI U SEQIE PIJOD[os
UORPUIILIASIP APASAS pataatad JUSIH snotaaxd 980 = © IS UNITUO SWAL Y -(ge- | = ) 1k L¢ 9B UL "p6E = U ur ddueprsar Arewrtid ‘NS
UOUDUIULIISID D1UDWDISKS portodar UOUDUIULLISTD J1UDWAISLS Surgdures [jeqaous 'SeaIe UBQIN PUE [eIny [sh]
ISNISIW [euonmusuy -J1°S ISNISTW [euonNINsuf PUE 9OUATUIAUOY) 1IOY0D 2A1OAds0Ig V'S Te 19 koY
ueH-uou
(% 9°61) 091 ‘asouny) ueH (% ¥'¥8) 798
(SO'1-L¥'0 ‘0L'0 YOV) SN s1eak 0g—G|
AIH f0 ysut aamnf paaiaoiag o3uer o3y "so[ewd) (% 001) ¢TOI
' ( ’ d Sunsa) 9[eos 1IYI'T UO W | 01 = u
1000 > -
‘CC'e—Co'] ‘Sz's MOV) Sunsal Jo pooyIaN| w:oﬂﬁm AIH J0 ys11 aamnf paa1aoaad ‘9, 0L Aerewrxoidde ojer osuodsay (M SH) SIIOM X3S d[eWd]
IoYSTY YIIM pojeIdosse aSpajmouy pajel-j[os IOySIH patiodar 9[Eos MAYI'T U0 WA | Surpdwes 1snp) voIe ueqI() [vb]
a8pajmouy AJH paivi-fjas -JI°S a8pajmouy AJH paivi-fjas [BUOTIIS-SS0ID) euly) ‘Ix3uenn  ‘[e 39 Suoy
(Su “LTT-LS0 '$8°0 JO) 019m0S
(Su 65" 1-9¥°0 98°0 (89°0 = ©) Aymba
YO) BISIPULNA (SU ‘GT'1=ST°0 ‘95°0 YO) omqequilz ‘(18°0 = ) UONBUILIISIP
(U L1 1-2H0 poarddrad ‘(780 = %) HM'Id
“12°0 ¥O) erezuel, (1000 > d $9'0~62°0 SpIemo) sopmnie daneSou
‘CH°0 O) Sunsey JO S[OAD] JOMO[ UM PIJBIOOSSE ‘suotsuawip ¢ *[1G1] worg
Apueoyrugrs ewdns ysiy ‘puerey ], uy vusuyg 9[BOS HSYI'] U0 SWAI G sopeway
(16’1750 3unsa) vusyg (% T'SS) 0818 ‘SABW (% §'+h) 8€99 SpIoYasnoy pa3dafas
‘10T JO) Pue[rey], (ST 1-€S°0 ‘T80 YO) 01emog AIH £pms Juermd 10§ padofeas gigpr =u W SuIAl] 781 PISY "pue[rey],
((TTT1-92°0 “LS°0 YO) BIRIPUINA (0T +—18°0 snoraaxd ) . < a Sunduwes pue (0190 ‘B[S[PUINA)
781 ¥O) IMqEqUIZ (8p'[-04°0 L0 O)  pawodar S[e08 HAVT HO SN 9 JITIIOD Aq SUHCHIES pAYHEnS BOLYY N0 ‘amqequirz  [gL] T8 10
BIuezuR], (SIS [[B I0J) SN SULIOU [DIDOS PIA1dIUdJ -J198 SULIOU [D1D0S PaA1224d ] [BUOT)D9S-SS0ID) ‘IUBZUB], Ul SONIUNWWOD Qf  USSYLIPUOH
InoIABYQq
Sunsa)  Suns9y jo S9[qeLIBA JX91U0d U1SA) PUB UOISN[IOXD
pue so[qerrea [ed130[0ydAsd U9oMIaq SUOTIBIOOSSY amseod]y  [ed130[oydAsd Jo juomwaISBIN Surdwes pue usoq JUOTSN[OUT ‘UONEIOT  SQOUAIJOY

ponunuod g Jqel,

pringer

A's



893

AIDS Behav (2016) 20:880-918

9[eds JINITT U0 WAl | s1eak 66—1¢
Su1say o Kppgvpof a8uer a3y
@I T-160 , .Eﬁ 119vpLoffy
080 MOV ‘TI'T-8S°0 ‘18°0 MO) SN 5111521 AH Jo Snjiqopaoffy §L°0 = »Apmis yuoimd SoeToy
. 10J pado[oAd NI "SWAL § (% L°S9)
"(88°0-8L°0 ‘860 €09 ‘sofewr
MOV “8E'1-TL°0 660 AO) SN AIH 01 <up1qudaosns pawauad AIH 01 SHpquudoosns poiodtod (N0 o) cre
(88'1-SL°0 SL0="% 316 =u 3
QTT MOV L6 T-08°0 ‘ST’ T UO) SN AIH 40f Sunisai Jo uoruapuy Apmis juarmd 10} padofera(g (59914108 5UNSAY JO
. . . % 6 K)I[IQE[TBAR UO PIJOI[as
s0°0 >~ Mamo.m\.ﬁ.ﬁ 1KY MOW 100> d unsa) O[OS HANI] UO Sl ¢ o1e1 asuodsay SIOLISIP) SIOLISIP PAJOI[AS UL
‘L19-TET ‘68T JO— po0os &424/p00D), "50°0 > d Y8 +—T0'l AIH 10[ 1521 0] UOLUIIU SI0OB] [00UDS ATRUIL
‘2T 4OV ‘S0°0 > d ‘90°S—01'T ‘9€'C O— A1, Sunsay snoraard AIH +of POt suyduwres oEal 100 Hd
JO POOYI[AYI] J9)BaIS YIIM PIJRIoOsSE snyeys pajer A[panisod pawodax S[BOS PN U0 Wt | SOUSIUBAUOD Seale [end pue UBqin) 19,1 e 10
‘smyeys Lood K1aas100d ynm paxedwio)) “smpys yipay papa-fjag -J19S SNIDIS Yy paini-f]as [BUOI)OIS-SSOID) RIUBZUR], oyoyey|
s1eak 79-81
a8uer a3y
Ity =1u
60°0 = d ‘08T YOV ‘0S'T YO :(.Layipun Surdwes uedoned uey)
) Q1oa, -gor) paroafur joyi L1424, H(81°0 = d *0v'T YOV ous Apms S[BOS LRI U0 WL | USALID 153unok s1eak ¢ < J0 PJO SIBAK 7> IoiIe Joued
‘oF' 1 JO—( &1a3y1pun K124, “3a1)  pardafur Kjay1) wymawios, SN ® IDA JO uoudafun -Juapuodsay “sqpuow ¢ Jse| ur Joupred [ENXas [< *P[o SIBAA g1 < [Lt] Te 10
u01122ful AJH IU2LND f0 YS1L pada1adsag  oueydoddy  AJH JudLND O YS1I paa1adiag [BUOI}OAS-SSOID) sofew yoe[q "LDA 'BOIe UBQI[) “BOLJY YINOS uojsuyof
Apnys Juarmnyd 10j padojeaaq
suondo
asuodsar snowojoydIp YHm
SWY § 28pajmouy pavjad-AJH
suondo asuodsax
SNOWO)OYDIP YIM W
1 2118 3u13s23 o 23pajmouyy
(ANSIN
[e1oual) §/°() = © ‘(SIOIoMm INSIN [e1ouas
. . X38) [L'0 = © "9[eds WML (% $°09) ¥0T
(S0°0 > d “06°0-0L0 ‘08°0 YOV) uo Sw) [ "SMIeIS [B10S ‘sKoq Kauow
3unsa) 10AU JIM pAjeIdOSSe AJuedoyIuSIs aFpajmouy 1omo| pue ourdrostp-yjos ‘Kjoudoxd (% S'6F) 00T
a8pajmouy paja-AIH Teroos jo suondoorad ey
(500 > d ‘0¢'11-0L'T “0S°S MOY) Sunsas SANSEIN "[OST] 2201 JO SSOT - _wou (g ) o1
IOAQU U)IM PIJBIDOSSE AJUBOYIUSIS 9)1S Junsd) e urmouy JON (NSIN ‘ueH (% 96) 98¢
Sus S [e10ua3) [8°0 = © ‘(sIjIom T —
e E&NM.REM X38) G1°0 = » ‘Aiiqisuodsar Qmﬁwmo% % MNV
9C0 = d SN /ssouaAtssTunrad 98¢ v
200, Jo sso7 [eNXas SQINSEJA] ~
970 =d SN Sunsay ‘Lss11 soprary jonxag oy =14
AIH suondo Surrdures —
sapnay [onxas : UOALL SIBAA Q1< Pade INSIN
snoradxd asuodsal snowooydIp Hp
(09'1-09°0 ‘06'0 YOV) SN payodar YIM W [ U0nIIful -Juspuodsay BB UBQI) (g1 ‘e 10
U0122ful AJH IUDLIND [0 YSLI PAAI2IIDJ SJIOS  AIH ua44nd [0 YSLL paa1adiog [BUOT}OIS-SSOI) ruy) Sueny
INOTARYRq
3unsay so[qeuea [eor3o[oyoAsd Surdwes
3umso) pue So[qeLIRA [BOI30[0YdASd Uoam)aq SUOTIBIOOSSY  JO QINSBA JO JUSWIAINSBIIA] pue uIsoq  I1X9Iu0d 3urnse) PuB UOISN[OXA/UOISN[OUT ‘UOTIBOOT  SOOUQIJY

ponunuod g Jqel,

pringer

A



AIDS Behav (2016) 20:880-918

894

100> d
‘0F'0 MOV—Pawnysv 2q ppnoys SqIy 2avy oym 21doad,
100 > d °0€°0 YOV—AuIp 240 SAIV 240y oy 2]dodd,
:PA1SA) AR 0) A[AYI] SSI[ sJaI[oq SuIsBWSNS YPIM S[eNPIAIPU]
uIS1s paivjad-AJH
(10°0 > d ‘¢’ JOV) Funsa) yiim pajeroosse
AoATIe39U 1USWIRISe—, AJH PPY | MOUY JOU AdYIDA PINOM [,
(too>d
4'0 JOV) Sunsal yim pajeroosse A[oAne3au JuowIie
—, S42y10 woaf 11 ap1y ppnoys aausod 1531 oym 2jdoad,

(100 > d ‘S0 YOV) Sunse) yim pajeroosse AfoAnesau
JUAWIASe—, AJH PPY ] Ji 2wt 2apa] ppnom afi) &w ur 2jdoay,

(10°0 > d ‘77 JOV) Sunsd) Ym pajerodosse JudIde

— AIH 8u11128 wo.f apdoad sdjay AJE 10f paisal Sunjan),

(100 > d “6'C 4OV) Sunsa) Im pajeroosse
JUoWRISe—,.19112q (22 2)doad sdjay AJH 10f paisa) Suinan),

sopminp Sunisaj AJTH
(86 1-S1°0 ‘6¢°0 YOV) SN
a8pajmouy pajad-ATH
(500> d°66T-9T'T ‘€6'T YOV
10°0 > d ‘€0'+0'C “L8°C MO) Tunsa) Jo pooyIaxIj< yim
POIBIOOSSE JBQJ SSOT AJH Yl pasoudvip fi 42114va Suilp fo 4va ]

(Su ‘9T 1-L5°0 ‘$8°0 YOV) Stsh[eue

derreAN[NW 10U Inq (60°0 > d ‘T1°7-80'T ‘TS'T YO) deLreArun

ur Sunsa) Jo pooyI[oNI] I91eaIS YIIM PIJeIoosse [eNUIPLUOd
QIe synsaI 189} Jey) Joreg Ampnuapyfuod moqy (uipiiadu))

(1000 > @ “18'0€€°0 T$°0 WOV ‘100 > d

‘88°0—91°0 ‘€90 YO) Tunsa) Jo poOYI[AI[ SSA] M PIIEIOOSSE
Joueg 1821 ppnoys uondafur AJH 102dsns oym apdoad Kquo for12g

(s00>d
‘€ETI0'T ‘00T YOV “10°0 > d ‘90°¢—9$°T ‘61°'C YO) Sunso)
Jo pooyrexI| 10y3Iy Yitm pajeroosse SAIV/AIH 10j amd
ou Ul JoI[oq YIm Juawasesiq SqIV/AIH 40f a4nd Jo 2ouasqy
(su
TP 1-09°0 “26°0 YOV) sisk[eue aerreannur jou nq (50°0 > d
‘0F'T-€C° 1 “TL’T JO) @eteArun ur Sunsa) Jo pooyr[aNI] Jojears
UM pJeIdosse ewSns patedrad mo nuss paivjai-AJH
(50°0 > d *86°0-01'0 ‘79°0 YOV ‘100 > d
‘8L°0—8T°0 ‘SH'0 YO) Funsa) Jo pooyI[aI[ SSI] IIm PIJEIOOSSE
sa1s Sunsa) Jo AN[IQISSA00R 100g Sulisal AJH Jo £11]1q1ssa00y

Suns9) pue s9[qeLeA [ed130[0yoAsd usamlaq SUONBIIOSSY

Sunsoy

AIH

snoradxd

payiodar
RIEN

INOTABYRq
Sunsay
JO InseapN

[861] woiy pardepy ‘suondo
osuodsal snowojoydIp YIm
SWAN ¢ putSus pajaL-AJH

[LST] woxy
paydepy ‘suondo asuodsax

SNOWOJOYDIP YPIM SWAT §
sapmyv Suisay AJH

0L°0 = © ‘[op1] woiy

paydepy ‘suondo asuodsax

SNOWOIOYDIP YIIM SUWIT
21 28pajmouy pajai-AJH

Apms juarnd 10j padojoreg
"9[eds JIAYI] UO
W | AJH Y}m pasousip
J1 4211402 Suikp Jo ava g

9[e0s JIAYI'T U0 W |

Qnvuapifuod
moqv Kuiniiaour)

9edS JIOYI] U0 WA |

1521 pinoys uondafur AJH
102dsns oym ajdoad Kuo [a112g

93[0S 1IAYI] UO WA |
SAIV/AIH 40f 24m2 fo 2ouasqy
93[0S 1IAYI] UO WA |

pwS1s pavjai-AJH

Q[BIS 1IAYI] UO WA | ‘Suiysay
AIH o K111q185200D paa1aoaad

So[qeLIeA
[eo130[0ydAsd Jo JuawaINSBIA

Kyouyle
Youid (% 86) 061
s1eak G7-1¢
93ue1 oFe uBIpIN.
So[eWoj
(% T'S9)
9L ‘sorewt
(% $vv) ¥TT
00§ = u
Surdwes
QOUSIUIAUOD)

[BUOI}OAS-SSOI))

Surduwes
pue udisog

1X2)u0d 3ursd) PUB UOTISN[OXS/UOTSN[OUT ‘UOTIEDOT]  SOIURIJIY

drysumoy pajooas

ut SUIAI] S[enpIAIpU] . [LL]
1kequur
BaIR URQIN e c:w

BOLJY UINOS  UBWYOI[EY

pringer

A's

panunuod g Iqe],



895

AIDS Behav (2016) 20:880-918

w00 =4d
‘o3e 1ok [< Sunse) 'sa ek Ised ur Sunse) M pajeroosse Ieak jsed
ur uoneuIWSI(Y (G40 = d ‘Sunse) 193 pue 1eak jsed UT UOT)RUTWLIOSIP

[co1 “191] woxy paidepy
(4vak
1spd ur puv awafi])
UONDUNULIOSID

U00M10q UORIOSSE ON [ [0 = d ‘058 I8k [< sa 1eak jsed ur Supsay 1o 18K Ised PoSPA-UoNDINoNO [DHXoS
‘pe'0 = d ‘3uns9) IA9 puBR UOHBUILIOSIP SWNIJI] USIM)I] UORIOOSSE Ut pasaL viqoydousoy
ON “(40a& 3spd Ul pup 2wiiafi) UOUDUIULIISID PISDG-UONDIUILIO Ppasay PoSUPIMT tyomugio ovgpn (% £°€€)
nxas 700 = d ‘b6°0-St'0 ‘€90 YOV ‘03¢ 1eak [< Sunsa) 'sa 1eak IOAF  SSAI)S AJLIOUTW [BNXIS 101 “Yorrd (% €'99) 661
ised ur Sunso) gim PaTeL0SsE AoaneSoN 700 = d ‘Sunsal 10A0 Yim ‘3unsa) [091 ‘6511 s1eak (8] oSuer 98y s1eak Op—81
paeroosse A[PANRSON Diqoydowioy pasypuldjuf Ssa.js KJLoulu [pnxas AIH wouy pardepy suondo N
: 00g =u eLI0)a1g 191813 ur SUIAT] NS
66'0 = d ‘0o3e 1eaK < 3unsd) 'sa 1eak ised ur Sunso) snoraaxd asuodsal snowooydIp
s voneroosse oN ‘0°0 = d 00'T-08°0 ‘06'0 YOV ‘Funsa) 100 s papiodar IA SWaN G Sundwies aoudruaAU) vole UeGin l6t]
pajeIoosse AfoAnesau aSpajmouy paje[aI-A[H MO 28pajmouy papjad-A[H -JIoS  28pajmouy paivjad-AJH [eUONOAS-SSOI)) BOLIJY YINOS  '[B 1O XOUuy|
1000 > d
‘3uIISe) YIIM PIJRIOOSSe A[OATIBSOU JUSWAITe—, paurni aq pjnom
afiy xas &t ‘Ajg pvy [ J1, (1000 > ‘Sunsa) yim pajeroosse A[Anesou
Juowide :, apdoad 121 1, upnom [ ‘AJH pvy [ 41, "1000°0 > d ‘Sunsd)
IIM PIIRIOOSSE A[OATIESOU JUSWRRISR — 01 ppYy [ [HUN AJH prYy | Mouy Jou oruedstg
42y pInom 1,°1000°0 > d ‘Sunsd) yiim pajeroosse A[oanisod juswoarse (% L'T0) 68¢ ‘ueoLUY
‘WS Suowe—AJH pvy [ imo Sutpuif ojpuvy pinoo [, 4vaf Sunsa AIH Apms wedLyY (% $°TT)
100070 > d ‘Sunsa) Ym pajerdosse Afpanisod juowradrde Juarmy 10§ padofaas( G8€ MYM (% THh) LSL
‘WS Suowre— ua1y1pay aq 01 AJH yim apdoad jjom djay upd 24vo :0[BOS MIOYI] U0 SWAN § s1eok -8 2ATESAU-ATH parodar-jlog
O e o o s 50
A21Y1IDIY 2q AIH Y1 ] Y1 12Y [P, mmﬁmvu \Aﬁzuw I »moﬁme A§ N.th 0Lzl SIeAA [I<
(10000 > d ‘Sunsa) Pim AIH Jua1mo 10 padojeas] mr=u pasy (SO LS ‘Yoranno
pajeroosse Apanisod juswodide—, smivis AJH Kt Mouy 03 JUDM yjIm Xas snoraaxd s1eq AeS WOIj PI)INIOAI S[ENPIAIPUT
2avy [ 21doad, "1000°0 > d ‘Sunsa) Pim pareroosse Apanisod Juowadie pauoda -9[BOS ] UO SWat § urrdures 90USTUAAUOD [enX9s01039Y ‘NI ‘INSIN) AIH 103 [82] Te 10
— . saoupavd xas Kt []a1 pinom [ AJH poy [ J], 28pajmouy Sunsa; ATH -JIOS  a8pajmouy Sunsai AJH [eUONO3S-SSOI)  YSLI YSIY I S[ENPIAIPU] "UBQI() "V'S'[)  UBWLIS[[OY
(To00 > d 180 ="
‘OL'T-91°'T ‘0%’ 1 YOV) Sunse) yim pajeroosse aInsodxa uonuaAIuy o7808 1IOYI'] UO SWN §
(100>d (&uupf puv Jjos
29'0-80°0 ‘S€°0 = ¢) Kordya-J[as pue (10°0 > d ‘v€'0-90°0 ‘0T°0 = ¢) 01) ATH J0 3S11 paa12ud,
AIH 0 yS11 paa1aotad £ -
A3pojmouy paje[al-ATH Ul SOSBAIOUI )IM PIJBIDOSSE INS0dXa UOTIUSAIIU] (soreway) sreak /7L
ELO="% ‘(sorewr) s1eok 16T
amsodxe uonuaAIaiuI-a1d $2100S JUI[Aseq J0J pAsn(pe SAT .
O[OS JII] UO SWAII 6 o5e uvopy ‘sorewoy
SuZ0'1-€6'0 86'0 OV Covorffo-fiag (% +'¥S) €7¢ ‘sorewr
AIH JoO ys1t paa1asiag o0 = 1 (% 9°SY) 1LT y6S = U
SUCO'T—16'0 ‘660 MOV 1Bk 1se] ‘ QI dnoi3 amsodxa
Covorffo-fjag U1 Sunsa suondo pue 1omstp Aq Furdwes
bol 198 AIH asuodsal snowooydIp peyneng “(esueyd pasuaadxa Ajfenxog [ci1l
SU“91'1-96'0 'SO'T OV poyiodar i swat 1] INOIARYSQ AJUNWIWOD sk g1 < T° 1
a8pajmouy papjas-AIH -JIoS  28pajmouy paivjad-AJH  Pue [ENPIAIPUI) UOTIUSAIAU] page s)Npy IMB[EIA ‘SIOINSIP || uewyney|
INOTIARYQQ So[qeLIeA
3unse) jo [eo13o1oyoAsd JXJU0d urIS)
Surse) pue s9[qeLIeA [eOIS0[0YdASd U2amIaq SUOIRIOOSSY INSBIN JO JUSWAINSBIJA] Surdwes pue udsoq pU® UOISN[OXJ/UOISN[OUI ‘UONBIOT]  SIOUAIJIY

penunuod g dqe],

pringer

A



AIDS Behav (2016) 20:880-918

896

(OL'T JOV) SN :uawadrod (¢t T JOV) SN ‘MON
01T MOV) SN MIT X(10'T OV) SN ‘MSd ATH YHm 2uoauos smouy
(FO'T JOV) SN :udwadtod (0T T YOV) SN ‘MO (S6'0
AOV) SN MIT H(96°0 OV) SN ‘MSd 2au1sod-ATH J1 IDA Jo G1un
(66'0 OV) SN :uduad10g
(S0°0 > d ‘SL°0 JOV) Sunse) Yim pajeroosse A[pAane3au sem aanesou
-AIH 31 IDA Jo L1[nn jo [oae[ 1oysty & Sutaredred :MOIN (0°0 > d
‘Y10 dOV) Sunsa) ym uoneroosse dane3au juedyiudis (MIT 4(S6°0
AOV) SN MSA 2aupau-ATH Ji IDA Jo Gipup) 'siyauaq paarad.iad
(TL'0 AOV) SN :uswddtod (100 > d
‘14°0 JOV) Sunsa) Jo pooyrayI] SS9 YIm PJeIdosse J[qe[ieaeun
ST Sunsa) [eNuapyuod Jaraq :MOIN (1000 > d ‘6¢°0 JOV) Sunso)
JO POOYI[SYI] SSI[ YIIM PIIRIDOSSE J[qe[IeArun SI Junsa) [BHUIPYUOD
JoIRq 1 MIT H(TL0 AOV) SN MSA Giquimwan Gippyuapifuo)
(10'1 4OV) SN :uswdL[od (280 YOV) SN
MO (L8'0 JOV) SN *MIT (01°T MOV) SN ‘MSd DusHs paa1aoiad
(66'0 YOV) SN :uswadlod (¢€ T YOV) SN ‘MO “(8€'1 YOV) SN
T NS00 > d ‘740 OV) Sunsa) yiim pajeroosse Apanedau syjdw
JO [9AQ] Joy31y S Sy painjas-SqIV/AIH S41214DG Paa12d4d g
(85°0 YOV) SN :uswdlod “(€L°0 OV) SN
MO (€8°0 JOV) SN :MIT (1L°0 YOV) SN :MSd 112438 paaiadiad
(08°0 YOV) SN uawadlod (680 YOV) SN ‘MO
e
MOV) SN MIT ($8°0 JOV) SN ‘MSd :uonuadad AJH fo aSpajmouy
(98°0 YOV) SN :uswadtjod
(96'0 JOV)ISN :MOW (€50 OV) SN :MIT (500 > d ‘890
MOV) Sunsa) yim pajerodosse A[QAneIau Ysu paArao1ad y31y/QieIopoN

‘suondo
osuodsaI snowojoydIp YIIm
WO [ "AJH YHM 2UOIUIOS SMOUY
Apnis
Jua.4nd 1of padojaaaq “suondo
asuodsa. SNOWL0IOYIIP YIIM SUId]1
6 2amsod-AIH Ji IDA Jo 11N
suondo asuodsar snowojoydIp
I SWRI [ "24uDSIu-AJH
JLIDA Jo Gnun sifouaq paataiad
Apms juarnd 10} padojoreg
suondo asuodsar snowojoydIp YPIm
woN [ Aupiquian Guvuuapyfuo)
suondo asuodsar snowojoydIp
UM SWNL 9 DULSHS Paa1ddLdg
suondo asuodsar snowojoyoIp
PIM SWN 9 syt pajpjaL
-SAIV/AIH "$1214pq padaiadiad
suondo asuodsar snowojoyoIp
M W | ‘ILL242Ss paa1aoiag
Apms Juarnd 10j padojoaag
*osuodsar snowojoyoI( “SWAI ¢
uoyuaaaad AJH Jo a8pajmoiy
9[e0s 1IAYI'] U0 W |

AIH Sunjopajuod 4of ysii paa1adaad

896 =1u
[uwdI0d
L60C = U

-MOIW

9L0C = U MI'T

6VLT = U :MSH
suonendod

[Ie 10} % 66
9rer asuodsoy

SIBAA G| POSV
uawodrjod pue ‘(AMOIN) SAISIom
UO UdW ‘(A\[]) USWIOM SWIOIUT-MO]
‘MSd :suonreindod ysu-1e Jo auQ

Sunsa9)
IMSH AIH Sunonajuod 4of ysii paa1adaad Appqudadsns paaradiog ATH Snot roxd p1qudadsns paarzodag  Jurdures sny) seale ueqin [1¢]
[PPOIAL JOTdY YI[edH panodar-jjag [PPOIAL JOI[Pg YIBIH  [BUOIOIS-SSOID) ‘eAuay jsmbjo
"PIpod sIomSUR
0 = d ‘TE -0 ‘co° 1991109 JO Ioquinu ‘uonsanb
(8€0 16°€-89°0 ‘€91 ¥0) SN popus-usdo | woIsSHUsUDL
UOISSTUUSUDA] AJH JO Sapout 1nogp 23pajmouyy AIH Jo sapou moqp aSpajmouy
(66'0 =d ‘Ly'9-1€0 ‘TH'1 ™O) SN 3[eos AT uo WA [ sxeak + Cp8 syyuow g
. syjuowr
asn wiopuod fo ovolffa paaradiod E«mmm :m asn wopuod fo £2ffp> paaasiag 9BULI9BY  ygpd ur (pS]) 1ONIOM XOS Q[BUIS) l62]
(LT0=4d'%6'T¥L0 ‘L¥'T ¥O) SN Sunse) ATH -asuodsal snowoloydI 0sc=1u [IIA dSIN0dIRUIL [enxas pariodoy Suopm
AIH Sunovajuod fo ysii pada1adiad pouodar-J[oS WA | AJH JO ¥SiL a4mnf paa12diad  [BUONIIS-SSOID) QeI “BaIe UBQI ‘BUIYD pue ne|
(10°0 > d *88°0-0°0 “¥L0 9MLe =
MOV) Sunsa) Jo pooyrayI SS9 YIM PAJBIOSSE JUIWIZTe—, 1Ipa) BaIE
Jou prnoys STV yim 4ayovay appudf v, (16 1-69°0 ‘20°T JOV) ‘suondo osuodsal snowooydIp uonerwnud
SU—,J2422S D UONI2Jul AJH S, 24UD]a4 D dady pInom [, puiS1ys [pUoSiaq Sunso) I SW § DULSS [DUOSLI] Aq Surdues syjuowr | Jse[ ur
(100 > d *LL°0-82°0 $9°T YOV) Sunsay jo pooyyll  AIH snoraaid ‘suondo osuodsal snowojoyoIp PaynENg  9ANOT A[[enXag "SILL 6i—GT USWOM
IOU3IY [IIM PIJBIOOSSE 93Pa[MOuY JO [9AS] YSIH 28pajmouy paivjad-AJH pouodaI-J[oS  YNM SWAN G 23pajmouy pavjad-AJH  [BUONDIS-SSOID) Seale [eInl pue ueql) ‘eueyn  [OS] oy
INOTARYq
3unso) So[qerLIeA Surduwes JX9)U0d 3uns9)
UT)S9) pue SI[qeLIBA [eOI30[oYdASd Uaam)aq SUOIIBIOOSS 0 2Inses eo13070y0Asd Jo juowraInse ue udrso Ue UOISN[OX/UOISN[OUT ‘UOTIBIOT  SAOUIIJ
3unsa) pue sajqetrea [edr3o[oyoksd q SUOHEIOOSSY  § N [eor3ojoyoksd 3 N pue udisaq  p ISN[OX3/UOIS[OUL ‘UOTROO] 34

panunuod g dqel,

pringer

A's



897

AIDS Behav (2016) 20:880-918

100> d ‘60T = X
,wﬁ.o = N% .Amuoaomm ﬁ.mu:o;msvn_\ofamuwoaoﬁ QA0Qe pue uo>ov [opout
JO QOURLIBA 94 Q] [RUONIPPE UB I0J PAIUNOIDE 2Yy1230] §a]quLIDA W
(S00>d*sr1
MOV) Sunsal Jo pooyIayI] $S9] YIm PaJeIoosse SIdLLeq paAradrad 1oy3y

G80 =7

[€91] woxy padepy

9[eds MAYI'T U0 SWal T
Suusay

AIH 01 S42111Dq Paa1aoag
'pa1sa3 2q 01
24py 1,uop [ 1yl sndid SqIv

110 (% 6°0)

[ ‘Teoeng (% €'¥) S ‘UBISY (% €')

G ‘oune (% 1°S) 9 “YouId (% T'T1) €1
MYM (% S'€L) 98 "STek 661 So[ewoay

SJUOPMIS PIJUILIO

Su11sa1 A\JH 01 SA2LLIDG PIA12IIdJ m:\ﬁm mS.m\:E JUOP [ 2418 05 «groaf 107 sepew e Uespy ‘SUE) (% ) \%mexumﬂ
(100> d SPEYOV)  snopaand - > OIS HATHO WL 1 “So[eway (% pp) €5 “sopew (% ) 10 AvS RIS
3unse) Jo POOYI[NI] SSI] PIm pajerdosse Afiqndoosns poaresrad 1omorT wuno%ﬁ Knpiqudaosns paaiaoiag €9 "L11 = u "Surpdures aousruaAUO) BAIR UBQIN (o] T 10
npqudaosns paaiaoiag -JI°S sa1gvLvA WGH [eUONOAS-SSOI) V'S uanSep
(L90°0 = d ‘€0'T-6£°0 ‘€90 YOV) su ‘uouwiom Juoury
(S1°0 = d 8I'I-¥£0 ‘€9°0 YOV) su ‘udw Fuoury
‘D § Ik
AIH Yo pualif Ac u119a1 Mm paousuadxa
(100 = A[renxos
LYT¥I'] '89'] MOV) BUNS3l 1N UOLEI0SSE JURYLUFIS :oFWm:oE< 3 AIH Yim puarif v Sunoalay Koruye yoerg (% 98) €859 s1eak $7-G1
SAIV/AIH Jo paip oym auoauios Suimouy unsa) SAVALH o sopeway (9 €<) T —
(T1'0 = d 0S'1-660 ‘0T’ 1 JOV) Su ‘udwom Suowry mso:.\»/oﬁm PaIp oym 2uoauios Surmouy 850V ‘sarew (% Ly) 609€ "SS9L = U seoIe
(SL'0 = d ‘96 T—€L°0 ‘90°'T = MOV) Su ‘uowr Suoury @o&omﬁ sary eaIe uonerownud Aq Surdwes paynens ueqIn pue [BINY  [46] ‘e 10
SAIV/AIH YHM 2uoauios Suimouy -JPS  JAIH Yim ouoauios Suimouyy [BUOI}0S-SSOID) BOLIJY YINo§ ey oA
Sunsey (SS9
(80°0 = d ‘980 \.ﬁ: WISAS QOUB[[IOAING swak o = pasy
MOV) St YL MO] PaAIRIdg (2000 = d ‘09°0 YOV) Sunsar A[Lejunjoa Kxeyunjon 10308 {SIY [BIOIARYSH 9661 s1294 $9—0G 95Ul 8BY ‘TEIIT =4  -Fupsa) Areyunjop [16]
JO pooyIaYI[ JOYIIY YIIM PIJBIOOSSE JSHI YSIY/WNIPIW PIATIIID] pautodal *9[BIS JIAYI'] UO WA | Surdwres wopuer opdurg seore uvqin puelg
AIH JO yS14 aamnf paa1aoaag -JI9S  AIH fO yS1t aamnf paa1aodag [BUOI}03S-SS0ID) pue [eIny "V'S'N pue yoeN
(1000 =  *90'S-0S'1
‘617 JO) Sunsa) yim pIJeIoOSSe ssauareme ‘udwom 104 (1000 = d
‘96°6—19°'T ‘66°C MO) SUIS3) YIIm PIJBIOOSSE SSQUAIEME “USUI 10,]
51 IDA paysiqisa svy Cunod
wyp ssauavmy “(S00°0 = d ‘€0'L~¢'T ‘91°¢ YO) Sunse) pue swoy
1091100 7§ USMIRQ UOTjRIOOSSE JuedyIuSis nq ¢£1/'0 = d ‘0S'7-1S°0 p <
‘1T JO) Sunse pue 1001100 H/¢—] SunjeS U0om)dq UOTIBIOOSSE SU 218 LOA paysijguisa . SIBIA p[< Pasy
‘uawom 1o, “(K[2anoadsar ‘700’0 = d ‘€€°TH1€C ‘066 MO T0°0 = d sDY (1uno iy ssouaivmy SRR 08 > P (% I TWE 0 genvog
Y0'9Z—SE T ‘€6°S O) Sunsd) YIM pajeroosse AQUeOYIUSIS (1991109 syjuow 9 €8°0 = » ‘suondo osuodsar  SPIBWR} (% T'LE) 90€ ‘Sd[vW (% 8°C9) LIS SO LS
/() :90UIDJAI) JOALIOD §/ PUE ‘}OALI0D §/¢—] SUNIT ‘UW 10 23Pajmouy s8] SNOWOIOYDIP YIIM SWAT § €8 =U oy mo.mwuv:ogua
papa-AIH ‘80 = d ‘9L 1-0S°0 b6°0 WO) SU ‘Uswom 10 “(60°0 = d ur Sunsa) 2Spajmouy pawjoi-AJEl o §'9L ave1 asuodsay [BNX3S01910H]
‘80'1-CE0 ‘65°0 MO) SU ‘U 10 (ILS f0 st paatadsag (180 = d AIH . sund
“€C'0-60°0 ‘LL'0 MO) SU ‘TOWOM 10 (€000 = @ ‘9T°01-09'T ‘40'+ HO) pariodor LS Jo ysu paa1aoiag urduwes 90uaruaAUOD) BAIR UBQIN) [zs]
Sunsel ATH YA UOIBIOOSSE JUBOYIUSIS ‘USW IO AJH O ¥SLL paa12o4ag -JIeS AIH fo ¥S11 paa1aduag [BUOT}O3S-SSOID) eury) Te 1@ BN
JX)UOd U
INOTARYRq pue UOISN[OX?
3unso) so[qerrea [eo13ojoyoAsd Juorsnjour
Sunsa) pue sorqerrea 1eo130[0ydAsd U29Mm)aq SUONBIOOSS 0 2INSed 0 JUAWAINSBI Surdwres pue udiso ‘uonedo SOOUAIJ
I p [qeLIeA [edLs0[oy q et v ¥ 1A\ 3 1A\ I p Isad ed07] ol

panunuod g dqel,

pringer

A



AIDS Behav (2016) 20:880-918

898

(81°0 = d :,yS14 Ou,) USW UT SN

(900 = d 3,311 Ou,) USWOM UL SN

Apnis jo
awn e 159) ATH

soeway (% +'€S)
018 ‘sareW (% 9°9%) 00TH ‘0106 = U
sorew Suowre
9% 7L ‘soreway Suowre el asuodsal 9, 9/
‘uoneso] Aq Suidwes wopuel paynens

SBAIR SNSUD Ul
SP[OY2SNOY PIJI[As UT SUIATT
SIBAK 67—G] PaSe s[enplaipuj

Sur)sa) paIenIuI-IaPIA0I

10§ uowoads AIH Jo SBAIP URQIN PUR [BINY  [(g] ‘e 10
AIH JO ¥S11 paa12o4ad — pooq JO UOISIAOL]  YSLL paa1adiad [BUONI3S-5S0ID) amqequrz  uyIeNOIN
(Su *p1I'T JOV) S[ENPIAIPUT SHS MO[ Jou Ing ‘(1000 > d ‘€S'[
Smoguis S oot s ot pm oy sl [ o (5 11 o5 o 4 vl
190 HONPI20SST PaABIAPOUL (SES) sreis o1 Pos potsad dn sypout g L9 *WUM (% L) T9E “(s109K LG o o]
(10000 > d “pST-€T°'1 ~MO[[O} Yruow § 5o oFe uvowr) s1eak 7/—§T "L8y = U INSIAL °ATY AIH sougenyy
7€' T YOV) Sunsd) pue UuonUSIUI UdOMISq UOTIBIOOSSE JUBdyIusSIS Suumnp Sunso) ut AE 10f Surdues [[EQMOUS U SOUSTUSAUOD) vaIe ueqrn) pue
syjuowt 9 1xau Ul AJf 10f 1521 03 uonuu]  ATH poyodal-J[oS 1521 01 uonuU| (Syjuow 9 I9A0) 310Y0d dA130dso1g v'Sn KL
(8TT-€8°0 ‘8€'T YOV ‘16'1-8°0 ‘LT'T YO) 9[BOS 11T
1DH .Sso[dnod snoraaxd pue YSLI pI)IWI[ B USdM)Aq UOIIBIOOSSE SN o won
T
(€1°€1-98°0 Jo
o e e AIH
791 YOV “€8'€~CE'1 ‘ST'T YO) sishreue paysnfpe ur [DOH YSLL Paa122dg
.59[dnod snotadxd pue YSLI A[OYI[UN ATOA UIOMIOQ UOTIRIDOSSE SN ’ )
IDH .s9[dnoo suondo
(6T1-2€°0 ¥9°0 YOV *L8'T—T6'0 ‘€9'T YO) J0O oyeidn asuodsarx 7681
1DH .So[dnoo snoraaxd pue YSLI UMOUNUN UIMISQ UOTIBIOOSSE SN parodorj[og  SNOWOIOYAIP . o ( v poSe uow ‘g8 posSe uswom
"ysLL Ip 2q 01 Koy K1 :f>, 0 YSLI PIAIIIID, 1M Wl SIBIA $¢—=81 PIsE (% 9'LE) 96T "SI[ewa)
AP 20 01 SI2A] 120 524 ATH JO ol Pordiad (fenptarpul) L 4 pre) st sorw (9 9'sh) 65¢ L8 = u (1wak | 1522l
(€00 >d €97—0T1 ‘LL'T Sunso) a1qissod s1 je uoneinp) sdiysuoneyar
MOV SLT-LE'T *v6'T MO) Sunsa) ([enprarpur) snoraaxd yjim AIH snomaxd  2ouppaoosip vate JuawIyRIes Aq Supidwes paynens wio}-8uoy ut sfenpiatpu]  [46] e 30
pareroosse AuedyIusis Jorog ajqissod st 2ouvpioosip AJH fo1129 powodor-jjos AIH fo1129 [01IU0D—9SE))  'SeAIe [RINI puE UBqQI) "epuesn NAOJBI
suondo
asuodsaz
SnowooydIp
P W |
1oddns S
(T1°0 = d ‘pa1sa) JIOAU "SA PI)SI)) USWOM pUB 1208 1210 (9% 6°€1) 611 ‘syuared Aouylo
“(96°0 = d ‘poISa) JOAJU SA PAISA)) USUI PAISAIUN PUE PoISa) UL SN paataaiad IOWIO/YOUAL] (% LL1) 9ES ‘Youal]
ioddns [p100s paaiaosag OMMM%MM (% ¥'89) 890 's1eak 09-81 23uer a3y JOO[q SNSUAD Yovd Ul
(67°0 = d *PAISIN 1A “SA PAISAY) USWIOM UT SN/ snomorogorp  S1EU (% 6°TE) 0091 "SI (9 1'Ly) €241 SPIoUIsOY paioafas ut Buiary
(S0°0 = d ‘8ET-€TT “IL'T YOV) Sunsar s won | £T0€ = U "% 1L w1 asuodsoy sIeak §1< pady
3unse) JOAU (1M PIJBIOOSSE ATH 10§ YSH paArdrad mof ‘usw uf AIH snotaaid All Jo Surjduwres wopuer oneweIsAsg BOIE RGN  [cc] e 10
AIH JO ¥S14 paa12oaag payodar-Jlos  ysuL pada12oiad [BUOI}03S-SSOID) ouelq LIBSSRIA
so[qeLeA
[eo13oroyoAsd
Inoraeyoq Jjo 1X91U09 Surse) pue
Sunsa) pue so[qeLIeA [BOIS0[0YdASd U9aM)aq SUONRIOOSSY  SUIISA) JO QINSEI[  JUSUISINSBIA Surpdwes pue uSIS9(]  UOISN[OX/UOISN[OUL ‘UONBIOT  SIOUAIJIY

panunuod g dqel,

pringer

A's



899

AIDS Behav (2016) 20:880-918

(8€°7—€8°0 ‘I¥'1
MOV) Sunsd) yim pIJeIdOSSE SU SIALLIR] PIATedIad 1omo
$A21LIDG P2A12IId

(S8°¢=SH'1 ‘8€'C YOV) Sunsay
JO POOYIOYI] PASBAIOUT YIIM PIJRIDOSSE UONIUIUT JoSuong

AIH 10f 1521 03 uouaguy

Apnys Juannd 10j padojoaag
Q[0S 1IANI'] UO SWI 4
SUDLLIDG PAAIDILDJ
9[OS 1IONI] UO SWA ¢
AIH 40f 1521 03 uonuaguy
$JONISU0d g4I

Apnys

Koueugoxd
ur QW) JSIY JOJ AL
[eleUSIUE SUIpUSNY

(spiooax ) 9, G'¢ el
$JONISU0d 4L [eomI) juaLmd 10j pado[oas ‘suondo vonImy "s1eak +cz—c[ ofuer 03V ‘cg0g = u aanisod-ATH 29
(91°1-8€°0 porrad 9suodsar snowojoydIp YIIM SWAI G o ) g 0] UMOUY 10U USUWIO A\
99°0 YOV) Sunsal yimm pajeroosse su a5papmony] LD LN dn-morjoy 28pajmouy djel ssuodsal Sunsoy
a5pajmouy ut ATH (LDLINd) uoissnusuv.y % §°96 Burldures 20udIuAU) AIH [eRUAIY  [86] T2 12
(IDINJ) UOISSTUSUD.L] PJ1YO-0]-12YJ0Ul JO UOHUIADLJ 107 Sunsoy, PI1Yo-01-12yj0ul JO UoUIA2LJ 110700 oAnoadsord  -eere ueqin ‘erdoryig QIZISITI
[(¥91] woig
Q[0S 1IOYI'] UO SWA 4
AIH Jo 351t paaiadiad
[+91] woiy padepy
Q[0S 1IYI'T U0 WA |
GO0 > d ‘3unsd) Ym pajeroosse Apuedyiusig
’ ) ’ sappaau Jo 4na
AIH 0 ySLt paa1aouad 3
swan1 Su1isay -Uo, . ¢ .
70°0 = d ‘3unsa) ou ym poJeIdosse Apuedyiusis o ATHOD 190 (% 6'1) 8 “OMuedstH (% 1)
' ' o - [#91] wouiy pardepy 9 “1opues] oYEJ/ULISY (% €°9) LT ‘ULILLDWY
$21paou Jo 02 * £314n2as Jo asuas v nok uedlyy (% ¢'L) 1€ ‘uerseone) (% 1°¢8)
swd)I Sunsa) ATH-U0)D 2418 ppnom 1521 AJE up Sunmy, GG "(sIeak '] = W) SIBIA GG—8] a3uer a8y
900°0 = d ‘Sunsd) yPIMm pAJeIoSse APuedyrusig 3 ‘39 :9[BOS 1IAYI'T UO SWII € sorewdy (9% (09) 197 ‘serewt (9% OF) vLI sjuapmg
unso)
&npqisuodsaa puv £31.4n2ag ATH snotaid &pqisuodsad puv £314n22g Ovy = u "Surduwes a0usrUIAUOD) BaIR URQI) [L6]
swd)l Sunsd) ATH-01d coﬁom.oh.u:om swd)l Sunsd ATH-01d [BUOND9S-SS0I) v'Sn IOSUSIA!
O1'1-65°0
€8°0 YOV ‘LT'T-65°0 ‘€80 WO) SU—SH wnipop,
(U $0' TS0 “SL°0 MOV ‘6000 = d
‘88°0—€1'0 “T9°0 YO) sisA[eue paysn(pe jou Inq opnId
ur Sunsa) Jo poOYI[ONI] SSO] YIIM PIJRIDOSSE— YSLI O,
(10000 > d *LL'0~€¥°0 ‘LS'0 IOV
10070 > d “L9°0—+€°0 ‘8%°0 WO) Sunse) Jo pooyraI| o[e9S LIONI U0 WAl
SSO[ (M PAIRIOOSSE—( YSH YSty, “Jox) umouy JoN, >_E i M,“ ?amg.mﬁw s1eak 1< posy
AIH Jo ysit paarasiad ’ -
. . ‘o1 T cor [¢6] woirg SO[eWd) (% §TS)EETT “SOMPW (% T'8Y) LPTT o uanedino 10
(1000 > d ‘8T'C+T'1 'S9'T IOV oo q suonmnsut yreay
1000 > d ‘90°v-11°C ‘€6'C YO) 3unsa) jo pooyrayy Sunsa) suondo asuodsai SLYT = U 7% 9768 21l Su0dsay [EIUSW JE 218D
POSBaIOUI )M PJBIO0SSE AFpI[mouy| paje[dl-ATH JYSIH AIH snot aaxd SNOWOIOYIIP YIIM SWAT ()] Suridures wopuer ojdwrg  SUIATE9AI S[ENPIAIPUL [c6]
a8pajmouy pajal-ATH payodar-jjos a8pajmouy pajaa-ATH [BUOT}OIS-SSOI) Nizeig °[e 19 O[PN
INOTARYYq 1X9)u0d 3umns9)
3unse) pue 3unso) So[qeLIeA pue uoISN[OX?
S9[qeLIRA [BO130[0yoAsd U9oMIDq SUONBIJOSSY JO aInseajN [eo130[0y24sd Jo JuaUIAINSEIA Surdwes pue u3sa@  /UOISN[OUT ‘UOTIBIOT]  SAIUAIJY

panunuod g dqel,

pringer

A



AIDS Behav (2016) 20:880-918

900

(9LTI-OL'T ‘99'% IOV ‘0€¥1-89'T ‘164 YO) Sunsal
)M PIIRIDOSSE JUWIIY ., y018 2.4v Y1 fi Kuo paisay
128 adoad 150p, *($7'S—6T'T ‘65T OV LES—ETT
‘96'7 MO) Sunsa) YIm pajerdosse JUAWAIIesI(q | AJH

40f pa1say 128 01 Jupm 2]doad 1SOpY, *SULIOU PIARIIIJ
(98'9-0T'T °L8°T YOV “06'9-LT'T

‘68°7 MO) 3uysdy s pajerosse Aymbas y3ny :Aymbyy
(T€'T-09°0 ‘81°T ¥O) Junsay

M PIIBIDOSSE SU UOTRUIWILIISIP JOMO[ -UOUDUIUILISI(]

9[eds 1IOYIT U0 SWAI §

SAYV Jo Q111qviivav paaiadiad
oess

JIOYI'] UO SWIAN / SULIOU PIAIDIIDJ

(S91198°0-1L0 =»

[S91] woxg

Q[eds MNI'] U0 SWA G Aynbyg

Jeas
JI9YI'] UO SUId}I § "UOIJBUIWILIISI(]

uedLyy Yoeld (% 001) 861

sIeak Gz o3e ueoN
861 = U

SIBA G < paSy
oI DA pue
Suruuerd Apwrey
‘LLS Jo saopuany

(LL0-91°0 ‘SE0 OV “8L°0-91'0 ‘SE'0 YO) Su1isat Jo Sunsa) [pos
POOYIINI] SS[ (IIA PIIRIOOSSE QWILYS QIO -JUIDYS/AUD]G  \ 1py snotasid J42YIT UO SWIdI1 ()] “PUIDYS/PUD]G Surpduwres 9oudTULAUOD) BAIC URQIN)  [gc] v 30
ewiSns pajepPI-ATH noﬁom.oh.tom DwSYys pap)a-AJH [BUOND9S-SS0I) BOLIJY INOS Ioymed
Apnys Juarnd 10j padojoaag
suondo
asuodsar snowojoydIp YPIm
SWY [ 28pajmouy paivjod-AJH
suondo asuodsar snowojoyoIp .
(51 °01'1-66'0 ‘T0'T MOV) SN 28pajmouy paivjas-AIH I Wl  "SAIV WOl patp pey %Mmmswm
100> d ‘26 7-61'1 I0 ATH UIM POIOQJUI QUOSWIOS o } ) Ok
‘98'T JOV) Sunsa) ym pajeroosse SATV/ATH Moy Ji poyse suedionied (E21 = @5) 1ok g9¢ o8 W2l MGG Jo WIIpi
UM SpUSLL/AIwey SULMOUY] AJH JO SSoUIDMD [DUOSId Sunsar AIH Jo ssaua.omp puosiag 8l =1u Spewag
(500> d ‘TET-11°T 09’1 YOV) Sunsar  ATH snotaord 3[Es LAY UO guduies 2oua1uaAU) I RGN [¢g] e 10
UNM PAJRIDOSSe APUBIYIUSIS AJH fO ¥S1L 24mnf paa1adidd pouodar-J[oS WA | AJH JO yS1L 2amnf paa1aoaaq [BUOT}09S-SS01D) 001y 0}1aNg UBULION
suondo
9suodsar snowojoydIp YIIM W) | s1ok gi—C] poSy
(100> d “pL'T-1TT ‘6€'T YOV *100°0 > d ‘06'1-9C'1 SAIV woly parp pey spoyosnoy
46T ¥O) Junsay Yum uoneroosse aanisod juedoyrusig 10 ATH UM PIIOQJUI QUOSUWIOS Pa1od[as
AIH Jo $Sauainamn [puosiog Mmouy Ji poyse sjuedionred (801 = S) s1eak 1°0€ 932 UBSIN 1 Suyayy senprarpuy
(10°0 > d 0L 1=60'T ‘9'T YOV 10°0 > d L1 1~CT'T Sunsoy AIH Jo ssauaipmp [puosiad SIEWaJ (% T'6Y) 988 ‘Sorew (% 8°0S) ¥16 seaIe
‘ey'1 JO) Sunsa ynm uonerdosse aanisod jueoyiudig ATH snot roxd oreos 1y uo wA [ 0081 = u ‘ysued Aq Surdwes wopuer paynens ueqin pue [erny [zs]
AIH Jo ys14 aamnf paa1aoaag voﬁom.oh.tum AIH J0 yS14 aamnf paa1aodad [BUOI103S-SSO1)) eBOTRWE( URULION
suondo asuodsar snowojoyoIp
Pim wal [ "SATV Woly paip pey
10 ATH UM PIIOQJUI QUOSUWIOS
. . . mauy J1 payse syuedionreq (1'6 = dS) S1eaAK 7'z 8, uedN podudnadxe A[enxes
(00 = d“06'T-20°'T ‘6€'T YOV *100°0 > d) Sunsa) - i i i . ) ) : fus [68]
I UONRIOOSSE JUBDYIUSIS ‘AJH JO SSaUaDMD (DUOSIZG Sunsor AIH Jo sSouaipmp [puosiag SOTeWdY (9% §°L9) TS9 ‘sorewt (% 7€) 60€ SJuOpNIS AJSIOATU() 2190
“O1°0 = d 0L 1-26'0 ‘STl MOV ‘880 = d) AIH mso_\./oa Q[0S 1IAYI'T UO W | 196 = u -Surjdures 9oU9TUAAUOD) BAIE URQIN) pue
Funs9) YPIM UOneBIOOSSE SN AJH fO YSLL auninf paa1aoiad pauodar-jjes AIH J0 ys14 aamnf paa1aodad [BUOIOIS-SSOID) eOTRWER[ UBULION
InojAeyaq 1X2JU09 3unse)
Suns9) pue Sunso) So[qeLIeA pue uoISN[OXd
s9[qeLeA [ed130j0yoAsd uoamlaq SUONBIOOSSY JO InSeIN [eo130[0ydAsd JO JuoWIAINSBIIA Surdwes pue uS1s9  /UOISN[OUT ‘UONBOOT]  SAOUAIJIY

ponunuod g dqe],

pringer

A's



901

AIDS Behav (2016) 20:880-918

(T80 = d*80°1-56'0 ‘00’1 YOV) SN
KLovorffa-fjag
(9€°0 = d ‘0T’ 1-€6'0 LO'T AOV) SN

SA1LIDG PIA12IId]
(950 = d “L1'1-€8°0 ‘S6'0 YOV) SN
sifouaq paa1aoiag

d “90'1-98°0 ‘€0'T YOV) SN
1142408 paa12aad

(soo=d

LTTEIT ‘€11 OV) Sunsd) YIm UOHRIOOSSE JUBIYIUSIS
AIH 01 &11qudaosns paai1aoiag

$)ONISU0d NIH
(L8'€-91'1 ‘T1'C JOV) Ieak 1sed ur Sunsay uey) ode Ieak ©
ey d1ow Junsa) Jo pOOYI[ANI] PIseaIdul pey pue {(9%'L—96°¢ ‘T0°S
MOV) 8ok 1sed Ut pojse) uey) pase) I9ASU 9AeY 0) A[oYI[ 210w
QIOM JUIPYUOD [[B JB J0U, 1M oYM SOY], ovoiffa-fjas 1521 AJH

(19°0—+"0 TS0 YOV) Teak ised ur Sunsal yim
paredwoo o3e 1eak € uey) 210w Juris3) JO POOYI[AYI] PISLAIOUT pue
(12°0-S1°0 ‘81°0 YOV) ek 1sed ur Sunsay yim paredwod Sunsay
JOAQU JO POOYI[YI] PASBAIOUI Y)IM PAJBIOOSSE J[R[IAE SEM FU1)S)

AIH 901 10ypoym Surmouy| JON $22144as Su1jsaj AJH Jo ssauapmy
(801001 ¥0'1
MOV) 1eak ised ur Sunsay yim paredwod o3e Jeak © uey) 2I0UW

(€90

Apnys Jo awn
Je 159) ATH pider
Jo doueydadoy

o3e

syjuowr Z1<

REINEITALET

jsed ur paysa)
/PR1$3) J9AIN

0609L0="%
‘[eL1] woxg
9[Bds 1IAYIT U0
swa ()] Aovaffa-f1a8
loc1]
paydepy -9eos
JI9YI] UO SUId)I
¥ SUDLLIDG PAA12ILDJ

Ll sco=mn

[0L1] woig "o1eds
JIYI'] UO SWL

t Sifouaq paa1adiag
[691] woiq -oreos
11T UO SWL

t (1112428 paa12diag
[891]

¥8°0 = » “[L91] woxr]
J[eds

JII'] UO SWAI §
AIH
03 &npqudaosns

paa122.424

s)PNISU0d NIH

9[BOS 11T U0 WA |
Kovouffa-fjas 1521 AJH
9[BOS 11T UO WA |
$2014428 3U1)S2)
AIH JO ssaua.ipmy

Kiowuge 1Yo (% §'t)

G *otuedstH (% 8°0) | ‘ueoLLWY

uRdyY (% 9L) €8 ‘urIseone)
(% 61) 1T "s1eak G98| o3uer ATy
211 = u "Surdues 9oudIudAU0D)

[BUOT}OIS-SSOID)

sIeak /—8] o3uel A3y

9ouoIA Joujred Qrewnul
10J SQJIAISS I9)[ys Jursn
rewd
Sunse) AIH pidey

Bale [eIny HNQ

V'S Te eIy

syuour g |
snoiaaid ay) ur

UBW € YIIM XS Pey 9ABY

oym s1eak 1< pade INSIN

el o tan . wox 60V vl = u
Sunsa) Jo PoOYINI] PAsEaIdUI 10 (10 T-96'0 ‘00’1 YOV) Tek :Bunsay [991] woxg
1sed ur Sunsa) Y paredwod Junsa) 194U JO POOYI[SYI] Pasealoul AIH snotaaid viqoydowoy Surgdures 20ULTUAAUOD SEaIe UeqIn pue [einy [09]
[ pareroosse su eiqoydowoy 1oySty viqoydouioy pasipuiagug pauodai-jos pastypuiauy [BUONO3S-SS01D) Arei ‘e 10 neIg
(PO'v—€L°0 TL'T YO) Sunsal ypim
PAIRIDOSSE SN -, 2]9DPLOfD 241 SAYY, *(€1°1-0T°0 ‘870 YO) Sunsay
LM PIVRIOOSSE SN -, KHUNUUIOD Y} Ul 2]GD]IDAD KJ1SD 2D SAYY,
SANV JO AN[IQE[IEAE PaAIdI]
so[qeLIeA 1X31U00
3unse) pue  Inoraeyoq Junsay [eo130[oyoAsd 3urse) pue UOISN[OXd
SO[QRLIBA [ROIS0[OYOASd US9MIDq SUONBIOOSSY JO QISBIIA JO JUSWAINSBI] Suridwes pue uSiso(q JUOIS[OUL ‘UONBO0T]  SIOUIAJIY

panunuod g dqel,

pringer

A



AIDS Behav (2016) 20:880-918

902

(L 1-2L0 “TT'T YY) LId (29 1-€8°0 ‘ST'T Y¥W) LIS

SN CIN(61° T-0L°0 “16°0 AAW) LId (1€ 1-TL°0 ‘L6°0 MAA) LIS SN o (st ou
So4) ysit ySiE *(S0°0 > d “b6°0-SH0 ‘$9°0 AW LId (100 > ¢ 68°0-15°0
‘£9°0 YY) LIS Ym Uoneossy A “(F1°1-LL0 Y6°0 YIW) LId (90 1-L9°0
‘€8°0 AAN) LIS SN :d “(ysrt ou o) ysut aipaapopy (S0°0 > d “T6°0-15°0
‘690 AW LId (€0'1-99°0 ‘88°0 MUY LIS SN N (1000 > d ‘S8°0-650
TL0 YY) LId Yim uoneroossy (L0 [-1L°0 £8°0 YY) LIS 10) SN

o ((ys1 ou o) s g * ATH JO YSLI danIng PIAIId (LT 1-LY'0 ‘LLO
ALY LId (68 T-2L°0 ‘LT T A LIS SN N (94 1-88°0 “C1°T YY) LId 10F
SN (PP T=8L°0 ‘90T = YAW) LIS 10§ SN :d “AIH 240y uvo uosiad 8uryooj
-Cyoap (€L 1-78°0 ‘0T T YA LId (S0°0 < d ‘20 T-19°0 ‘8L°0 JIW)
LIS 103 SN N "(S0°0 > d “bS'T-+0'T ‘9T’ T = MAY) LId YIM UOTIEIDOSSY
.Ahm.OI@w.o ,O~.~ MMMC LIS su uoissiwsuery uﬂ®>®um SWopuod omvv?»oc& A
suopuo) *(€1°1-95°0 ‘08°0 VAW LId SN “(S0°0 > d ‘96" 1-80°T ‘St'T VAW
LIS yim uoneroosse A "(2¢'1-88°0 ‘80'T MU LId Pue (91°1—+L'0 ‘T6'0
MMNC LIS J10J su uolssrusuelr) muco\/o‘a ssaupnjyirey om_uoﬁ.»o:vm A .Nw%\\h&s
Sutag "($9° 1-1L°0 ‘80°T ¥¥W) LId PUe (LT T-69°0 $6°0 YA LIS 10F

SN AL (00 > d 8T T—0°T “8T'T AAW) LId PIm uoneroossy “(18'1—L0
Jum.o MMNC LIS 10} su uolsstuusuer) muco>®gn~ duaunsqe uwﬁu_aocx A
"20UdUSqY dFPIAMoUY pAJe[aI-ATH (100 > d ‘01°T-L1°T LS’ T AIY) LId
pue (10°0 > d *LL1-TT'T ‘1¥'1 ¥AA) LIS Y uonemosse A (60°0 > d
‘6b 1—v0'T P T MAA) LI PUe (100°0 > d ‘SLT-LT'T ‘€¥'T = AId)

LIS QHTS COﬁﬁMOOmmﬁ A «TN&\SQ& ou b\SQﬁ« .\N‘C :eﬁwtﬁthw@.ﬁ ME\EN%QQ
puv VHMTd Sutmouy “(L§'1-68°0 ‘SI'T YY) LId 10J SN (1000 > d

9[BOS LI UO WAL |
AIH Jo ys14 aamnf paa1aodad
Apnys Juarnd 10j padofoaag

suondo
asuodsar SnowojoydIP YIM SWII §

AIH 2avy und uostad sunyoo)-Kyiwagy
251 WopuUo)

mfiyiof Sutog

20uauNSqy

3pamous| pAjepPI-ATH

Apnys Juarnd 10j padofoaag

9[eds 1IYI U0 SWI

way)
jsureSe UOTJBUTWILIOSIP PAAISSqO Sey
pue VHM 1 smouy juedronred 1oypoyp

soTewIay
(% €99) 6£89

PLI-TIT ‘07T ¥ LIS WM UOneroosse ‘W (S€ 1160 ‘11T (L1d) CUIBHS PALD POMISAO. sapwus (3 L'ep) G166 aAnoe Ajenxos
MAA) LId 103 SN “(10°0 > d €9°1-90' ‘TE'T M) LIS Wim uonwioosse  Peniul Apms yuaimd Joj padofereq vsIzE = u )
] (VHA T OU Smouy| "JoI) Way) Jsurese uoneuiwLiosip SUIA19sqo jou ing ~Ioplaoid 3[89S AYI' UO SWAN 7 uow s1eaf $6—G pade U
VHM'Td Sutmous] vusis paiovua paaiasqO (€L 1-68°0 ‘¢’ T AW LId (LIS) SW0U0D 2.4n500$1] 103 % TY “TSWOM 10§ S1eok G—G| Pade uowop
(OT'T-12°0 *68°0 ¥AW) LIS SN N (8T'1-06'0 ‘L0'T ¥AW) Lid (61'1-08°0  pareniut . % 06 a1e asuodsax spoyasnoy
66°0 MAA) LIS SN o Stt20u00 24150125101 “(01°0 > d L9 1-86°0 “LT'1 108 SIS U0 SR o prarpur ‘95 g6 ot Pa19[as U1 JUopISOY
AAY) LId (ST0-SL°0 ‘€60 d¥W) LIS SN I “($1'1-€8°0 *86°0 ¥¥) Lid ‘Sunsa) sopnitip paoipniatd  osuodsar proyesnoy ' Sunse
(0T 1-€8°0 ‘00" T AAY) LIS SN :d sapninw paoipnlaid “(§0°0 < d“20'1-09°0 AIH 9[BOS MY UO SWIAN € . £a Sund % e
‘8L°0 AAY) LId ‘(1T T-5L°0 ‘160 M) LIS SN N (1000 >d  snoraad . ST ISR A SWICUDS - PAVINUIISPIROICAISS
“68°0-29°0 “ZL°0 W) LId “(100°0 > d ‘68'0-€9°0 ‘SL°0 MY [Sunisas 1oaou  paiodar uoud2 a4 [120g HOPUEL PAGNENS - SEAIP UeqI PUB MM [79] e 10
J24] LIS UM PIIRIOOSSE :S[BWY ‘U024 [DIDOS * spaemo) ewidn SIE spaemo) ewsn BUOI}OIS-SSOL amqequirz esIquIe
S Yim pajel I 191908 "VHM'1d SP ns JI°S VHM'Id SP ns [euor o) qequr Iques
(500 = d“00'T-16'0 ‘96'0 YOV ‘10°0 > d) uawom pue (10°0 = d 94°0 = © “[S£1] WOL] “Ho)I “SWN [
‘L6'0-78°0 ‘680 OV SO0 > d) uow ur Fursa) Jo pooyrayI Iorears . y . oI (0 /-
IAM PaJeIdosse [0NU0D [euIdul I9Jealr) §2114110D [DNXas kQ.\ j04]U0O .\Q snooy [0UOS [eUIaNXD o A& L Wv
' ’ ’ . "SA [eUISIUL Kq PAIR[NTAL SANIAIOE 9] “IOPUR[S] OYIoR]
(800 = d “00°'1-56'0 [enxas 113y 9as syuedionted 1ey) JusIXg -uesy (% ¥'9)
‘L6'0 YOV udwom pue (0L'0 = d ‘60'1-96°0 ‘10°'T YOV) UsWr Ut SN/ $21114240D [DNX2S 40f 10.4JU0D JO SNI0T 021 ‘ueoLDWY
21418 uouNqLILIY €80 = 0 [pL1] wor] -oppos  TEOHV (% 8°) 601
(020 = d B0 T—060 10 ‘ueiseone) (% 1°C8)
(080 =4 +0'1-96'0 ‘101 Sunes SLIOWNU SWAN ¢ 2JAIS UouNqLIIY <
HOV 3500 > ) uawon pue (770 = d “L0'I-T60 ‘660 UOV) W UESN lecl 980 = 0 Teplworg O DL
- unsa
uopssatdoq AIH 3[BOS U] U0 SWAY § uossatdag (% S°0L) TTEL SONISIOATUN
(€00 =d 0T 1-CI'T ‘SI'T 4OV snotaaxd 820 = 2 [ov1] ‘sarewt (% G'67) P3109[9s 1B SISIN0D
10°0 > d ‘p9'¢— = 1) udwom ur 3unsdy YIm uonerodosse aanisod jueoyrugig poytoder woig ‘suondo osuodsal snowojoydIp 7SS pL8T =u YIeaY U SJUPMS 9] ‘e 10
(S€0 =d ‘LT'T6'0 ‘SO'T YOV) UdW Ul SN 28pajmowy paivjat-ATH RICN WIM SWa Q[ 25pajmouy paivja4-ATH [eUONI9s-5S0ID v'Sn ojeqes
INOIABYSq
gunsay jo SO[qeLIBA 1X3JU0d
3uns9) pue so[qeLeA [Bd130[0YdAsd U9aM]aq SUONRIOOSSY QINSBIN [eor3ojoyoAsd jo juowainses]y  Surdwes pue uIsoq 3Uns9) pue UONEIOT]  SAOUAIAJANY

panunuod g dqel,

pringer

A's



903

AIDS Behav (2016) 20:880-918

(1000 > d)

ysur paatearad ysiy pue (10070 > d) 21eIopowr yiim

uowom uey) Sunsa) 3deode 0y A1 a1ow ApuedyIugis s
paar1d12d Mo YIIm uswom Ysu dwos Funaodar dnoid unpip

(100°0 > d) ysu awos Juniodar uswom

Apms
Jo owm Je Funse)

sIBAA 9p—9] 23uel A3y
$901 = U "% 66< el asuodsay

SAIUAD Y)[BY PIJOA[AS
ur SOTUI[O [EjRUUE

Surpuape uswop
Sunsa) [ejeUSUE

PAIENTUI-IOPIAOI]

uey) Junsa) 3doooe 03 A[NI[ SSI JSH paiodal ou YIm USWOA AIH [eieuaiue Apnys Juarnd 10j padofoaag Surjdwes 90ULIUIAUOD) BIIE UBQIN)  [col e 30
AIH fo ys11 padaiaduag Jo aouedadoy AIH JO yS1i paa1aoaaqg [BUOI}03S-SSOID) vIqUIRZ UBULIAIY ],
(S0'0 = ) su ‘wow uf "(9(’() = ) SU ‘USWOM U]
Surdoo (pasnoof-uonowsa) aaup3aN
(so0>d
‘€1°0 = 4) Sunsa) YIM UONB[ALIOD JUBIYIUTIS ‘U U]
(1000 > d
‘61°0 = ) Sunsa) YIIM UONB[ALIOD JUBOYIUSIS ‘USWOM U]
Surdoo (pasnoof-wajqoad) aanisoq
s31dxnens surdo)
) ) [8/1] woL] o1€IS 1IN UO SWANT /|
(10070 > d Sund ) 3
‘07’0 = ) 3unsa) YIIM UONB[ALIOD JUBOYIUSIS ‘Uaul Uf uidod (pasnoofuonowa) sam3aN
600> d Surdoo (pasnoof-wajqoad) aanisoq
‘11°0 = 1) Sunsd) YPIM UONEB[IIIOd JUBOYIUTIS ‘USWOM U] syjuow 9 jsey ur surdpqoxd
. . Jayjo/feuonouwrd/[edrsAyd
AIH 4of s m\EMQ ﬁm;.SEMQ 0) dJsuodsax ur sar3aens surdo)
1000 > . Kyotuy)e 107)0 )
‘81°0 = ) SuNS3) YIIM UONR[ILIOD JUBOYIUSIS ‘UdW Uf [£91] woxg w\_mom ﬁov_ﬁ%:o Sty (% 71D €l dEmmw.:w M§ N.va Apmys M_ aedionied
¥ ATH A0f 3SLL 24minf paa12oaag : : 03 SurIm 1910
(1000 > d . €vC UM (% 891) 9L1 JuedyIudis e SuiAe
‘07’0 = ) Sunsa) YIm UONL[ALI0D Mﬂmoc«cwa ‘uowom uy um:ommumbmq__mummwwﬂ owwo%w\m ‘uedLIOWY UBdLYY (9% 8°8S) L19 .Wmo < ¢ ﬁ. voMA\
a8pajmouy pajaa-ATH i Soewdy
(10°0 = +) su ‘wow Uy m::muwhﬁ%mﬁﬁw e m%ﬁﬁﬁa:«ﬁoﬁw Nwdmgo\:m (% T6S) 19 "sarewt (% 8°0v) 82¥ 10 Yoom MAMMMMM [v8]
ue sut [ ] wox] ¥
(500 > d ‘80°0 = 4) AIH snotaaid ‘suondo asuodsal snowojoydIp 6Y0T = U "% 06 2rex asuodsay ur SUIAL]) SSAPWOH  yypupdy
3uns9) YIIM UOTIB[OIIOD JUBOYIUSIS ‘USWIOM U] W22)s2-f]ag pauodal-Jos IM SWI ()G Waa1s9-J]2S [BUOI}03S-SSOID) v'sn pue urdls
9[BdS 1IAYI] U0 WAl |
2amnf ur AJH 10f 1521 01 SSUSUIIIM
(8S'1-L8'0 ‘€L’1 AOV) SN €6'0 = » Apms JuoLo 10§
oumnf w1 AJE 40f 1591 01 ssouSuimL padofeaa( "oTeds 1IT Uo SWAT O]
con 3 -
(80°1-86'0 ‘€0'T YOV) SN PUIBIS poIn|p-SHIPINISOUOH ) oak Jcp ofe ueapy
DS pap]ad-£j1jpnxasouoy] O[EdS AT UO Wt | L0E = U
(STT-6S°0 ‘$8°0 YOV) SN AIH o) 54 wx.EwW\%m.\Mmel 9% 86 9B asuodsay
AIH 4] 45t aninf pauiooiod 3unso) JULLIMD 10§ comwwwmum ﬁ:oﬂ%w Surgdues steok 6Z-8IPOFE WS
(ST'T-€6'0 $0'T MOV) SN AIH mso_\wohm asuodsal SnowoloYdIp 5_3 [[eqMOUS pue OUIUIAUOD) Bare ueqln [£9]
a8pajmouy pajaa-ATH panodal-Jos SWAN (g 28pajmouy paivjad-AJH [BUOI103S-SSOID) euly) TR 10 SuoS
JXJU0D
Inoraeyaq Sunsay SI[qRLIBA 3unsa) pue uoISN[OXd
Sursa) pue s9[qeLIeA [BOIS0[OYdIASd U2aM]aq SUOTIRIOOSSY JO aInseajN [eo130[0y04sd Jo JuUaWIAINSEIN Surdures pue u3rsoq JUOTSN[OUT ‘UOIIBOOT]  SAOUAIJY

panunuod g dqel,

pringer

A



AIDS Behav (2016) 20:880-918

904

(200 =d S1'1-20'1
‘80°T MOV) Sunsa) Jo POOYI[SNI[ PISEIOP PIM
POIBIOOSSE QOUBAJ[AI-J[9S ATH MOT "20UpA2]ai-f]as AJH

(200 = d°00'1-56'0 *L6°0 YOVY) SUnSa) JO POOYI[aI]
PASBAIOAP YIIM PIJBIOOSSE KIQIXUR [BIO0S A121XUD [D1D0S

(100 = d “L8°0-€€°0

juedronaed ay)
109JJ® [[IM 10 UBD ATH Ioyioym
Jo Sur[eaq 20uvaajai-f1as AJH

(os1]
¥6'0 = © "[081] woi "oreos
JIOYIT UO SW) () A121XUD [D120S

[c€1] 88°0 = » "[Se1] woxg

(T'1 = AS) sTeak £'g] a8 ued]n

SI[eWSJ (% €'8L) €09 ‘S[eUW (% L1T) LI]

SJUAPNIS AJISIOATU[)

‘€$°0 MOV) Sunisal Jo POOYI[IYI] PISEAIIP UM Sunsa) ATH J[eds JYI]
parerdosse syuared Aq A[oanesou padpnl Sureq jo Ieoq snotaaxd U0 SWeN 7¢ “Sunisar Ajf 40f OLL=1u BIIE URQIN [/ 0] e 30
Sunsay AJH 10f Kjpanupdau paspnl Su1aq fo 1va,]  pay1odar-Jos  KjpanvSau paSpn( Suiaq Jo 4va g [BUOI}D9S-SSOID) epeUuR) IouSem
(0S'1-0T°0 ‘09°0 ¥O) SN
AIH Jo ysut paarasiad
(002010 ‘060 YO) Suns9) I9AdU pue Isn WOPUOD AIH 0 S paa1aoaag
SpIemo) SopmIe 9[qEINOABJUN UIIM)Aq UONBIOOSSE SN 80 = © “[0S]] WOy
25N UWOPUOd 0] .nm%EHNE\ 9[BOS LIOYI'T UO SWAN ¢ BLIOJOIJ SPISINO
o . (005060 asn wopuod o1 sapnyyy KDWY 19Y10 (% €°9) 61 NOvId (% L'€6) 88T wy Oz> 10 ur SuIAr]
0T'C YO) stsk[eue opnio jou Inq (50°0 > d o < Suer 03V /(e — < o1= pod
0L'S—0T°T ‘0v'C YOV) parsnipe ur Sunse) 1oadu Sunsor ATH €L°0 = » "[6L1] wol] SIBIA TH—8 9oURI 93y "L0E = U SIBIA 8] < pase INSIN
)IM paJe1oosse sjaraq Aoeridsuod Jo juswasiopuyg “snotaaxd 9[BIS MAYIT UO SWAI 7| Surdwes uaaLp-juopuodsay BAIR URQIN) [$9]
sfo112q Covaidsuod papjaa-AJH noﬁom.oh.how sfa112q £ova1dsuod papjaa-AJH [BUOI103S-SS0I) BOLIJY INOS ‘Te 19 ung,
(9e38
Ternonaed ur) Sunso)
10J JUasU0d Jo afe SunN
(0L T-0€'T 05’1 YO) Sunsal jo aanisod
POOYT[SYI] PASLIOUT YIIM PIILIOOSSE JSIT PAATEdIdd MO Qg 1oyo (9 4'7) 271 ‘omedsiyg “ATH 29 0} Umouy JoN
(0€'2-05°T “06'T YO) 3unsa) Jo pooyrayy (% T 1p ‘uvoLLWY UBdYY (% 9°S6) 9905 sosndwreo
PISBAIOUL )IM PAJBIOOSSE YSII PIATOdId WINIPIJN (s1004 (7 uvIpoW) SIBAK pS—p1 (NDEH) Ansioaun
(0L'Z-0'T *00°C YO) Sunsal Jo pOOUIN  gupsoy ATH oguer 93y 'Sa[ewWy (% 1°99) 66v€ ‘SOe pue 9391[00 yor[q
PaseaIoul YIIM PAJBIdosse YsLI paaredrad YSiyg “snotaaxd O[eos NI uo WA | (9% §°¢€E) 88LT '167S = U "Surdwes 90USIUQAUOD)  A[[BOLIOISIY UO S[enpIAIPU] [08] ‘T¢ 10
AIH Jo yS14 aamnf paa1aoaag noﬁom.oh.how AIH J0 yS14 aamnf paa1aodad [BUOI103S-SS0I)) vV'SN Sewioy [,
INOTARYYQ 1X91U0d
3unso) Sunso S9[qeLIBA 3urso) pue UOISN[OXd
pue so[qeLieA [edo130[0ydAsd uUoamIaq SUONRIOOSSY  JO QINSBIJN  [BOI30[0YdASd JO JUSWIAINSEIA Surdwes pue u3saq JUOISN[OUT ‘UOTIBOOT  SOUAIJAY

peanunuod g dqel,

pringer

A's



905

AIDS Behav (2016) 20:880-918

(Tr'L-9T'1
‘00°€ YO) Sunsa) AU PIM PAIRIIOSSE—, STV
SDY oYM ANOqYS12U D YIIM J]qDLIOfU0dIUn 2q pinom J,

(IT'T1-S9'T ‘T MO) Sunsa) 1a2U YA PajeId0Sse

(6L = dS) s1edk 9'¢ a8e UL

sIeak 6—G1

—, Suodm Sunyiawios auop aavy isnmu VHMTd, oA [LL] woig . pasy ‘srendsoy pajoes
Or'S+0'1 "0 Jo oyeidn ‘suondo asuodsar SI[EWR) (% 1€) 6L ‘SABW (% 6Y) SL Surpuone sjuoned
FMO) Sunsa) oAU YIM PAJRIdOSSe—, A141p 240 VHM T, snotaaxd SNOWOJOYDIP YIIM SWAI ¢ ST = U "9 6’86 el asuodsay SI1so[noraqn, "LOA [38]
vuds pajai-AJH  panodal-Jjos pusys paivjad-AJH [BUONDIS-SSOID) rIpoquie)) RLRERY
. . 690="2
(0T1-0L0 } .
06°0 YOV) ayerdn Sunse) [enuue yiim UONBIOOSSE SA/ S[BOS LI UO Swalt £
Cponxasouioy fo 20upydaoon pununuo)) Quppnxasouioy
. . Jo 2ouvidadon Kpununuo)
(S0'0 > d 05 1T-01°T "0€'T . 3
MOV) ayeidn Sunsa) [enuUE Y)IM UONBIOOSSE JUBOYIUSIS S[BOS JIMIT UO Wl | o SAlEsU-ATH
) Kypnxasowoy Jo ssauuad() o SIBA $7—8] PISV
Auppmeasouioy Jo ssautiado Y (% 6'6) 06 “OWedSIH (% L'p1) €61 oI i
(0T’ 1-080 Sunse) PLO0 = 2 I99TIWOLT (g, 7v¢) 67 “omum (% T'TL) €69 "SIk L°0T INSIN ®1B1o91I00
‘00'T YOV) oyeidn Sunse) [enuue [iim UOTIBIOOSSE SN AIH _ms.ccm 9[eds 1IYI'T U0 SWal / a3e ueoy "0ge =  -Surdures 9oUATUOAUOD) SBAIE UBAI)  [gg] '[2 30
napvdauouioy pasyvuiojuy  payrodaI-yios Knayn3auouoy pasivuiaguy [EUOI}038-SSOID) VSN  UOSIIA
LL'0 = » *[81] wor] ‘suondo
asuodsar snowojoydIp YHIM
SWIANI (g 28pajmouy paipja-AJH
yLO="%
‘Apms juarmd 10} padofeasg
*9[BIS NI UO SWAI ¢
SN 11/ HL0M YJIM UOIDISUDS
a8pajmouy paivjad-ATH 090 =%
(L6'T-TTT ‘SS'T OV “10°0 > d) ‘(1811 woxq -a1eds Iy
Sunsa) Y pajerdosse Afpanisod uonoeysnes 10YSIH uo SWaIl 4 K114242S Paa12d4dg
211/ 40M YIIM UOLID[SUDS 080 =7
SN [181]
1248 paatasiag WOl "9[BIS JUNIT UO SWAI ¢
(100 > d) Sunse) Jo pooyraxI[ o _notavasq
19y31y s pajerdosse AJfiqerauina patadrad 1oySTH Aysu Jo saouanbasuod aanedsu
0] AJIQEIOUINA POATOOIO]
Knpignaauna paa1aoaag
Qupqoaoupna paaiasiad ueH-uou (% ¢€) 8S ‘UeH (% L6) 0881
(1000 > d) ATH 10§ o : . £ or o
Pa1sa1 aaRYy 01 A[aY1] 210w uOISsaIdop YIim S[enpIAIpuy 88°0 = © “[cy1] wouq "o[eds (§'¢ = as) sreak L°6T dBe ueay
: ’ ’ o JIYI] UO SWAN ()7 Uoissaidag e . .
uoissaidacq SoRWY (% 6°CE) 8€9 ‘SAreW (% 1°L9) 00€1
. . wo="n - S -0)-
WTT-L1T Sunsa ATH *Apnys Juarmnd Joy padofoaag geol = u SgeIsi weqin-oy e
291 MOV ‘10°0 > d) Sunso) s pajeroosse A[ANISOq snotaaxd “a[BOS LSYI UO SWON Surdwres ejond) seale ueqin) [<9]
YLt Jpnxas 42ad paa1odsog  pariodaI-Jos y ysu [pnxas 12ad paa1aoiag [BUOT)O9S-SSOID) euIly) [e 30 Suepm
Inoraeyoq 1X9JU0d
3uns9y Sunso S9[qeLIBA Suns9) pue uoIsn[oXa
pue so[qerrea [eo1So[oyoAsd uoam1aq SUOTIBIO0SSY Jo amsesly  [eor3o[oyoAsd Jo JuOWIAINSBIIN Surpdures pue uSiso(q JUOTSN[OUL ‘UOTIBOOT  SOOUAIJIY

ponunuod g dqe],

pringer

A



906

AIDS Behav (2016) 20:880-918

risk was the most commonly measured variable, in 28
studies [33, 40, 42, 44, 46-48, 52-54, 56, 57, 62-64, 69,
73,79, 81-86, 89, 91, 94, 95]. HIV-related knowledge was
measured in 25 studies [31, 33-35, 39, 42-44, 46, 48-50,
52, 56, 58, 61-63, 65, 67, 73, 77, 79, 83, 84]. Eighteen
studies measured HIV-related stigma [31, 33, 34, 36, 38,
40, 41, 50, 51, 59, 62, 67, 75-77, 87, 90, 96].

Relationships Between Psychological Variables
and Testing

Meta-analyses were carried out on the relationship between
HIV testing and the variables of HIV-related knowledge
and perceived risk of HIV, given the larger number of
studies measuring these variables where data was available
(>15 studies). Findings will be discussed in relation to
individual psychological variables where these appeared in
two or more studies.

HIV Testing-Related Psychosocial Variables

Perceived Benefits of Testing/Pro-testing Attitudes The
majority of studies showed positive relationships between
perceived benefits of testing and testing behaviour. Of eight
studies, six found a significant positive relationship with
testing (previous testing or test acceptance on the same
day). These six studies sampled from varied populations,
two [31, 41] were conducted with MSM, two [92, 97] with
university students, one with prisoners [69] and one [77]
with residents of a peri-urban setting in South Africa. One
study [32] that found a non-significant relationship between
perceived benefits and testing measured test acceptance on
the same day (with women who had experienced intimate
partner violence). One study [51] found generally non-
significant relationships between perceived benefits and
testing, although men on worksites and low income women
tested less if they perceived testing to be useful in HIV-
negative individuals. Only two of these eight studies took
place in sub-Saharan Africa [51, 77].

Perceived Barriers to Testing/Cons of Testing Five of the
eight studies which measured perceived barriers to testing
found an association with testing in either univariate or
multivariate analysis (lower perceived barriers significantly
associated with previous testing) [31, 51, 57, 76, 80]. Five
of the eight studies took place in resource rich contexts [31,
32, 57, 80, 92]. Studies assessed a range of barriers
including uncertainty about confidentiality, fear of needles
and perceived difficulty in obtaining an HIV test.

Perceived Accessibility and Knowledge of Testing
Site ‘Knowledge of a testing site/services’ or perceived

@ Springer

accessibility of testing site was measured (using a single
item) in four studies [46, 52, 60, 76]. All four found highly
significant positive relationships with previous testing with
three of the four studies showing independent effects [46,
60, 76]. These studies took place in a variety of settings and
with different populations.

Perceived Behavioural Control/Self-efficacy Perceived
behavioural control in relation to testing includes both
internal and external control factors. Two studies [31, 43]
(both with MSM) measured perceived behavioural control
and found significant independent associations with pre-
vious testing. One study found a large independent effect of
the related construct of testing self-efficacy on testing [98].

Perceived Norms of Testing There were inconsistent
relationships between perceived testing norms and testing.
Four studies measured descriptive norms (beliefs about the
testing attitudes and behaviour of others). Two studies
found significant independent positive relationship between
descriptive norms and previous testing, using single items
[41, 59]. Two studies, however, failed to find relationships
between descriptive norms and testing [75, 92]. One study
[31] measured subjective/social norms (perceived social
pressure to test). They found, in an MSM sample, a sig-
nificant positive relationship between subjective norms
(belief that friends would endorse the participant’s decision
to test for HIV) and previous testing in univariate but not
multivariate analysis.

Fear of Testing Three studies [31, 77, 78] measured fear
of testing. All three found significant negative associations
with previous testing, although not in multivariate analysis
in one study [31].

Intention to Test in the Future Studies generally sup-
ported a positive relationship between intention to test, and
testing behaviour. Four studies measured intention to test
for HIV in the future. Three [35, 43, 58], observed an effect
on testing, although one study only found a univariate and
not a multivariate effect [35]. One of these was a
prospective cohort study [58] with women attending ante-
natal care, the other two [35, 43] measured testing beha-
viour retrospectively. The fourth study [76], carried out
with Tanzanian school teachers, showed a non-significant
relationship between intention and testing.

Non Testing HIV-Related Psychosocial Variables
HIV-Related Knowledge Of the 25 studies measuring

HIV-related knowledge, 14 found a significant positive
association with testing [31, 34, 35, 39, 43, 46, 49, 50, 52,
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Fig. 2 Effect sizes for HIV-related knowledge and HIV testing (d)

56, 58, 61, 62, 84]. One [61] found a significant association
among female but not male participants. A random effects
meta-analyses found a small [99] positive association
between HIV-related knowledge and lifetime testing
(d =0.22,95 % CI 0.14-0.31, p < 0.001). A similar level
of significance was found using permutation testing
(p = 0.002). Significant heterogeneity was found across
studies (12 = 77.28 %, Q = 75.75, p < 0.001, see Fig. 2).

The association between HIV knowledge and testing
was not moderated by high income versus low/middle
income study setting (p < 0.46). One outlier [56] was
identified from the meta-analysis. Removal of this study
from the model resulted in minimal change (d = 0.20,
95 % CI 0.12-0.27, p < 0.001). There was little evidence
of publication bias (Rosenberg’s Fail-Safe N = 479), with
the trim and fill method estimating only one missing study
was contributing to funnel plot asymmetry.

Perceived Risk of HIV A distinction was made between
studies measuring participants’ perceived risk of currently
being HIV-positive (n = 3) [33, 46, 47], participants’
perceived risk of acquiring HIV in the future (n = 15) [40,
42, 44, 51, 62, 63, 69, 72, 79, 82-84, 86, 91, 100], and
studies where it was unclear if the measure referred to
current or future risk (n = 10) [48, 52-54, 56, 57, 64, 73,
81, 85]. Of three studies measuring participants’ perceived
risk of currently being HIV-positive, one study [33] found
a significant positive association with testing and two did
not [46, 47]. Of the 15 studies measuring participants’
perceived risk of contracting HIV in the future, eight found
significant positive relationships with testing [40, 62, 72,
82-84, 86, 91], one of these only in women and not in men
[72], and one more frequently for provider-initiated than
client-initiated testing [62]. One study [51] found a sig-
nificant negative association between perceived risk and

T T 1
0.40 0.60 0.80

testing (among female sex workers only). Of the ten studies
that did not specify whether they were measuring either
present/future perceived risk, four found a significant
positive association with testing [52, 53, 56, 57]. Two [52,
53] of these found significant associations among male, but
not female participants.

Due to the relatively small number of studies for each of
the risk variables and the conceptual similarity in mea-
surement, all measures of perceived risk (current/future/
unknown) were included in the same meta-analysis. A
small positive association was found between perceived
risk of HIV and lifetime testing using a random effects
meta-analysis model (OR 1.47, 95 % CI 1.26-1.67,
p < 0.001). A similar level of significance was found using
permutation testing (p = 0.002). There was significant
heterogeneity across studies (I° = 92.01 %, Q = 369.07,
p < 0.001, see Fig. 3).

The association between risk perception and HIV testing
was not moderated by high income versus low/middle
income study setting (p = 0.19). One outlier [91] was
identified from the meta-analysis. Its removal did not sig-
nificantly affect the model (OR 1.38, 95 % CI 1.23-1.53,
p < 0.001). There was no evidence of publication bias
(Rosenberg’s Fail-Safe N = 15,207), with the trim and fill
method estimating zero studies were missing from the left
side of the funnel plot.

HIV-Related Stigma Earnshaw and Chaudoir’s HIV
stigma framework [101] was used to categorise the dif-
ferent measures of stigma used.

Prejudiced attitudes Ten studies measured prejudicial
attitudes towards people living with HIV (PLWH) [34, 36,
38, 40, 50, 51, 59, 62, 77, 88]. Five studies found that
holding prejudicial attitudes was significantly associated
with lower uptake of previous testing [38, 50, 59, 77, 88].
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Fig. 3 Effect sizes for HIV risk perception and HIV testing (ORs)

A further two studies found some associations between
attitudes towards PLWH and HIV testing [34, 36]. The
studies measuring prejudiced attitudes covered a variety of
populations and contexts.

Discrimination Discrimination against PLWH was
measured in four studies [40, 59, 62, 90]. One of these
studies [62], using data from a population-based survey in
Zimbabwe, found a significant negative association (for
both client and provider-initiated testing) among female,
but not male participants. The other three studies failed to
show an effect [40, 59, 90].

Anticipated stigma Anticipated stigma if diagnosed
HIV-positive or testing for HIV was measured in three
studies. Two studies failed to show an effect with testing
[33, 62]. One study found that anticipated stigma was
associated with an absence of testing in univariate but not
multivariate analysis [76].

Mixed measures of stigma There were two studies where
the stigma measures could not be categorised according to
the Stigma Framework [101] (due to the use of scales
which combined items from across categories). One study
found that stigma was associated with an absence of testing
in univariate but not multivariate analysis [31]. The second
study found that stigma was associated with lower levels of
testing in Thailand but not in African sites [75].

Meta-analysis was not carried out on the relationship
between HIV stigma and HIV testing due to the small
number of studies measuring each distinct stigma process.

Perceived Susceptibility to HIV There was inconsistent
evidence on the relationship between perceived suscepti-
bility and testing. Of seven studies measuring perceived
susceptibility to HIV, two [32, 80] found a significant
positive association with testing. One study [37] found
higher perceived susceptibility was significantly associated
with less likelihood of previous testing. The four studies
with non-significant findings [31, 45, 76, 92] assessed a
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variety of populations including MSM, college students,
and school teachers.

Perceived Severity of HIV There was no evidence sup-
porting a relationship between perceived severity of HIV
and testing. Of the three studies [31, 32, 92] measuring
perceived severity of HIV, none found a significant rela-
tionship with testing.

Fear of HIV Infection Two studies [41, 43] measured fear
of contracting HIV. Both found increased fear of HIV was
independently significantly associated with decreased
likelihood of testing. Both studies were conducted with
MSM.

Belief in HIV-Related Conspiracy Theories There was
contradictory evidence on the direction of the effect for
belief in conspiracy theories and testing. Four studies
measured belief in HIV-related conspiracy theories. Two
studies [42, 68] found that holding conspiracy beliefs was
associated with a greater likelihood of testing. Two studies
[64, 67] found significant negative associations with
testing.

Knowing Someone with HIV  Of eight studies which asked
whether participants knew someone with HIV (two studies
[70, 83] specifically asking if the participant had a friend or
relative with HIV), six [69, 70, 82, 83, 90, 100] reported a
significant independent positive relationship between
knowing someone with HIV and testing. These studies took
place in different contexts and with different populations.

Sexual Behaviour Cognitions
Peer Sexual Norms One study [65] measuring perceived

peer sexual risk-taking, found a significant positive asso-
ciation with previous testing. One study [72] measuring
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descriptive norms of using condoms with new partners,
found that lower perceived norms was associated with less
likelihood of previous testing.

Attitudes to Condom Use Neither of the two studies [64,
79] measuring attitudes towards condom use found a sig-
nificant relationship with testing.

Sexual Self-efficacy/Sexual Locus of Control Two studies
[34, 37] measured self-efficacy for HIV preventative
behaviours, in African populations. Both found a signifi-
cant positive relationship with previous testing using multi-
item scales. One study [61] in the US measuring partici-
pants’ locus of control for sexual activities found that
greater internal control was associated with a higher like-
lihood of testing.

General Psychological Variables

Depression There was conflicting evidence on the effect
of depression on testing. Of three studies measuring
depression [61, 65, 68] one [68] found a significant nega-
tive association, and one [65] found a significant positive
association with previous testing.

Coping Mechanisms Two studies [74, 84] measured
coping mechanisms in response to stressors. One study found
that problem-focused/positive coping strategies were posi-
tively associated with testing [84]. The second study [74] did
not find any relationship between coping and testing.

Self-efficacy for Handling Difficult Situations Of two
studies [32, 48] measuring self-efficacy for the general
handling of difficult situations, neither found a significant
relationship with testing.

Perceived Health Status Of the two studies which mea-
sured the self-perceived health of the participants, one
study in Tanzania [76] found that those with more posi-
tively-rated health status had a higher likelihood of testing.
The other in Eastern Europe [70] found that participants
with more poorly rated health status had a higher likelihood
of previous testing.

Societal Cognitions
Perceived Social Support Of the two studies [33, 53]
measuring perceived social support, neither found a sig-

nificant relationship with testing.

Mistrust/Perceived Discrimination Three
studies measured different aspects of institutional mistrust.

Institutional

Two found a significant negative association between
previous testing and beliefs in systematic discrimination
[45], and government mistrust [42]. One study [74] found a
positive association between perceived racism and testing.

Homosexuality-Related Stigma Three studies measured
internalised homophobia. One [49] found a significant
negative association with previous testing, two failed to
show an effect [66, 98]. One study [66] also measured
openness of homosexuality and found a significant positive
association with previous testing. Sexual orientation-based
discrimination/stigma was measured by four studies [43,
49, 63, 66]. Only one study showed a relationship between
discrimination and testing [43].

Methodological Quality

The methodological quality of studies is summarised in
Table 3. A tick (/) signifies that the criterion was met. A
cross (x) indicates that the criterion was either not met or it
was unclear if the criterion was met.

External Validity

Twenty-three of the 62 studies used random sampling [33,
34,36-39, 41, 42, 44, 48, 50, 51, 53, 54, 56, 62, 69, 70, 75,
81, 82, 90, 91], and 33 used consecutive sampling methods
[31, 32, 35, 40, 43, 4547, 49, 52, 55, 57-60, 63-68, 72—
74, 76-78, 80, 83, 85, 86, 92, 100] (see Table 3). Six
studies did not specify the sampling method used [61, 71,
79, 84, 87, 88]. Twenty-three studies reported response
rates [31, 33, 38-41, 43, 44, 51-53, 56, 58, 62, 63, 69, 72—
74, 76, 84, 85, 88], with 16 studies specifying that at least
80 % of those eligible to participate were recruited [33, 38,
39, 43, 51, 56, 58, 62, 63, 69, 73, 74, 76, 84, 85, 88]. Only
seven studies met both criteria for external validity [33, 38,
39, 51, 56, 62, 69].

Internal Validity

Eight studies measured testing objectively, using the pro-
vision of a blood specimen at the time of study, or clinic
records [32, 33, 47, 58, 74, 81, 85, 92]. Thirty-five studies
measured psychological variables using methods of estab-
lished reliability and validity [31-33, 35-37, 39, 40, 42, 45,
46, 48, 49, 52, 53, 56, 57, 59, 61, 63-68, 71, 73-77, 80, 84,
87, 92]. Two of the four prospective cohort studies [58, 71]
were free from attrition bias, reporting that at least 80 % of
participants were present in the final analysis. One study
[45] did not provide enough information for attrition rate to
be established. One prospective cohort study [55] and the
intervention study [48] reported attrition rates of over
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Table 3 Methodological quality ratings

References

External validity

Internal validity

Representativeness
of sample

Percentage of
selected individuals
who agreed to
participate

Measurement
of testing
behaviour

Measurement
of psychological
factors

Attrition rate:
percentage of
participants
included in
final analysis

How far
confounding
variables are
measured/
analysed
appropriately

Adam et al. [31, 41]
Andrinopoulos et al. [33]
Berendes and Rimal [34]
Berkley-Patton et al. [35]
Bogart et al. [67]
Bohnert and Latkin [68]
Burchell et al. [69]
Corno and de Walque [36]
Creel and Rimal [37]
Cremin et al. [38]

Das et al. [39]

Delva et al. [70]

Desai et al. [71]

Dorr et al. [92]
Earnshaw and Chaudoir [101]
Fenton et al. [72]
Flowers et al. [41]

Ford et al. [73]

Ford et al. [74]

Ford et al. [42]

Gu et al. [43]
Hendriksen et al. [75]
Hong et al. [44]

Hoyt [45]

Huang et al. [46]
Johnston et al. [47]
Kakoko et al. [76]
Kalichman and Simbayi [77]
Kaufman et al. [115]
Kellerman et al. [78]
Knox et al. [49]

Koku [50]

Lau and Wong [79]
Lofquist [51]

Ma et al. [52]

Mack and Bland [91]
MacPhail[90]

Maguen et al. [80]
Massari et al. [53]
Matovu et al. [54]
McGarrity and Huebner [55]
McNaghten et al. [81]
Melo et al. [93]

LU X R UX X UX UX X X X X X X QUUX UX X UX X X X U[UVWVLQQUX X x & <X
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Table 3 continued

References External validity

Internal validity

Representativeness
of sample

Percentage of

who agreed to
participate

selected individuals

How far
confounding
variables are
measured/
analysed
appropriately

Attrition rate:
percentage of
participants
included in
final analysis

Measurement
of psychological
factors

Measurement
of testing
behaviour

Menser [97]

Mirkuzie et al. [58]
Norman and Gebre [89]
Norman, [82]

Norman et al. [83]
Pettifor et al. [59]

Prati [60]

Ratcliff et al. [32]
Sabato et al. [61]
Sambisa et al. [62]
Song et al. [63]

Stein and Nyamathi [84]
Thierman et al. [85]
Thomas et al. [86]

Tun et al. [64]

Wagner et al. [87]
Wang et al. [65]
Wilkerson et al. [66]
Yi et al. [88]

X X X X X X X X X X X X X x K X X X

U X X X X X NN X X X X X X %X K X

X X X X X X KU X X X X KX X X X X QX

!
N N NI N U O U NI N N U U U U U N

VAR X XK X KU x S x x X x
\

20 %. Forty-nine studies carried out multivariate analyses
to control for potential confounding variables [31-33, 35—
39, 41-51, 53, 54, 56, 58-72, 74,76, 71, 80, 82, 83, 87, 90—
92, 100]. In total, only four of the 62 studies provided
evidence of meeting all criteria for internal validity [32, 33,
74, 92].

Discussion

This review aimed to synthesise and analyse data from
studies investigating the relationship between psychologi-
cal variables and HIV testing. Sixty-two studies were
included. The most commonly measured variables were
either directly related to HIV testing (e.g., perceived ben-
efits of and barriers to testing) or HIV non-testing related
variables (e.g., HIV knowledge). In general, there appeared
to be larger effects for proximal testing-related variables
(e.g., HIV testing fear) than for more distal variables (e.g.,
depression). The generally large sample sizes suggest that a
lack of statistical power is an unlikely explanation for
many of the small effects reported.

Many HIV-testing related variables included in studies
are featured in health behaviour models [102-104]. Per-
ceived benefits of testing were associated with HIV testing
in the majority of studies which assessed this variable, with
strong independent relationships across different popula-
tions and contexts [31, 69, 77, 92]. There were inconsistent
findings, however, of the effects of perceived barriers or
cons of testing. Assessing the effect of this variable on
testing is complex partly because it has been measured as
both a multi-dimensional construct [51] and as its indi-
vidual components (e.g., testing fear, anticipated stigma,
perceived accessibility of testing). Perceived behavioural
control or testing self-efficacy were infrequently measured.
All three studies that measured these variables found sig-
nificant positive relationships with testing [31, 43, 60].
There were mixed findings in relation to normative beliefs.
Descriptive norms (beliefs about the testing attitudes and
behaviour of others) were more frequently measured than
subjective norms (perceived social pressure to test). This is
despite the fact that descriptive norms do not appear in the
most commonly used health behaviour models, in contrast
to subjective norms [102]. Intention to test in the future
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was only independently associated with HIV testing in two
of four studies [43, 58]. It is likely that a number of other
factors, including some of those reported in this review, are
associated with the likelihood of intention being enacted.
For all of the above constructs, very few studies were
conducted in sub-Saharan Africa and the majority used
scales with five items or fewer.

Fear of testing was significantly associated with testing
in all three studies, in different populations, where this was
assessed [31, 77, 78]. Fear of HIV infection also showed
negative relationships with HIV testing (in two studies)
consistent with the effect of fear of HIV testing [41, 43].
These findings are in contrast to the lack of an effect of
perceived severity of HIV despite the latter factor appear-
ing in some health behaviour models [104, 105]. It may be
that other aspects beyond HIV severity contribute to fear
responses. Emotional factors are rarely directly included in
health behaviour models with some exceptions [106, 107].
The small number of studies where fear was measured may
underplay its significance in the HIV testing context. The
fear findings are consistent with conceptualising HIV
testing as a detection behaviour associated with significant
personal risks. Prospect Theory [108] states that people are
fundamentally risk averse and in certain situations (perhaps
when the outcome of the behaviour is uncertain) people
will choose not to act rather than face the risk of a negative
outcome if they engage in the target behaviour (e.g., testing
positive for HIV as a result of taking an HIV test).

Small positive associations between perceived HIV risk
and HIV testing (and between HIV knowledge and HIV
testing) across different populations and contexts were
found, consistent with potential distal effects. The rela-
tionship between perceived HIV risk and HIV testing is
difficult to interpret given measurement ambiguity. In some
studies, HIV risk referred to beliefs about currently being
HIV positive. More commonly, HIV risk referred to an
estimation of the likelihood of becoming HIV positive in
the future (very similar to perceived susceptibility). In
many studies, it was unclear whether the measure referred
to current or future risk perception or whether the authors
intended to distinguish the variable from perceived sus-
ceptibility. It may be that there are different relationships
between current HIV risk and testing and future HIV risk
(or susceptibility) and HIV testing. Many models of health
behaviour include the construct of HIV risk perception or
susceptibility [13, 105, 109, 110], with the effect of risk
perception or perceived health threat sometimes thought to
be mediated by appraisal and coping processes [106].

HIV-related stigma was measured in many studies (us-
ing multi-item scales), despite its lack of inclusion in the
most commonly used health behaviour models. We used an
HIV stigma framework [101] to organise findings but it
remained difficult to clarify the intended nature of many
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measures. The strongest effect appeared to be a negative
relationship between prejudiced attitudes towards PLWH
and HIV testing. Other aspects of HIV stigma (discrimi-
nation against PWLH and anticipated stigma) or mixed
measures of stigma appeared to be less strongly related to
HIV testing.

There was an effect of knowing someone with HIV on
testing. If the known person with HIV was a sexual partner,
this may have triggered HIV testing, consistent with the
impact of social messages on illness representation [106] or
as a cue to action [104]. As studies tended to ask a single
question to assess this variable, it was not possible to
ascertain whether the identity of the known person had an
effect on testing. In addition, given the historical nature of
the outcome variable in many studies, the direction of
possible causation is unclear.

The relationship between higher levels of sexual self-
efficacy/sexual locus of control and greater rates of HIV
testing in all three studies where this was measured [34, 37,
61] was surprising. This factor does not appear in health
behaviour models. It may be that this aspect of self-efficacy
is conceptually related to HIV testing self-efficacy/per-
ceived behavioural control, which has been invoked in
health behaviour models.

Strengths and Limitations of the Review

One of the main strengths of the review was its broad
inclusion criteria. This was reflected in a comprehensive
search strategy which included peer-reviewed journals and
grey literature, with no regional and few population
restrictions. The wide range of participant characteristics in
the included studies enhances external validity and poten-
tially allows one to assess whether these characteristics
moderate the relationship between psychological factors
and HIV testing. The use of meta-analysis in this context is
novel, as is the use of permutation tests [111] to corrobo-
rate the findings from random effects models, given the
relatively small number of studies included. Some mod-
erator analysis was conducted, although there was only
sufficient data available to examine one moderator (country
income level) on the relationships between risk perception
and testing, and HIV knowledge and testing. It will be
important for future studies to be able to determine whether
the relationship between a wider range of psychological
variables and HIV is moderated by study location. For
example, there may be differences in whether fear about
testing influences testing uptake in different contexts.

It was not possible to carry out meta-analysis on a wider
range of variables. Therefore, it cannot be concluded that
those variables where the majority of studies show a sig-
nificant relationship with testing equates with pooled esti-
mates that show significant testing effects. As more studies
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are carried out, researchers will be able to carry out such
analysis as well as moderation analysis of significant power
to be able to detect significant effects for a range of
potential moderators (e.g., sex, provider versus initiator
testing, sexual preference) [112]. We used multiple meth-
ods of assessing potential publication bias, although we
acknowledge limitations with existing techniques [113]. A
further limitation of the review related to the grouping of
independent variables. There was considerable variation in
measures and terminology used. The Theoretical Domains
Framework was considered as a tool to organise indepen-
dent variables but this was rejected as the Framework
appeared to be at too high a level of abstraction to capture
the complexity of measures used [114]. Inevitably, with
many overlapping constructs and with some measures of
uncertain reliability and validity, this may have influenced
the nature and magnitude of summarised effects. In par-
ticular, it may be that combining risk perception measures
in the same meta-analysis may have obscured the effects of
current versus future risk perception. This review did not
examine relationships between models in their entirety and
testing, although the findings on individual variables sug-
gest that current models might require modifications for
them to be applied validly to HIV testing contexts.

Research Implications

An important limitation of studies that aimed to answer
questions about associations between psychological factors
and HIV testing was the retrospective measurement of HIV
testing. Examining the relationship between current psy-
chological variables and lifetime HIV testing complicates
casual inferences. For example, it may be that people’s
perceptions of their risk of HIV (current or future), or their
perceived benefits of HIV testing are post hoc rationalisa-
tions of the outcome of previous HIV testing. It would be
helpful for more studies to use prospective designs to
examine relationships between psychosocial variables and
HIV testing. Only one intervention study [115] was inclu-
ded in this review as, typically, testing interventions did not
measure associations between potentially mediating psy-
chological variables and testing. Doing so would be helpful
to establish the causal mechanism of interventions. It would
also be useful for studies to clarify whether testing took
place as a result of a client or provider-initiated process.
Most studies measured cognitions in contrast to assess-
ing emotions. It would be useful to see a greater emphasis
on measuring emotions (e.g., anxiety and guilt), particu-
larly given the associations seen between fear and HIV
testing. Regarding variables that were measured, we sug-
gest that testing benefits and barriers, perceived beha-
vioural control (along with other aspects of self-efficacy

such as sexual self-efficacy), and normative beliefs be
included more frequently in future studies. We argue that
using multi-item scales to measure these constructs [116,
117] are likely to be more reliable and valid that the briefer
scales that are more commonly used. We also suggest that
such work be carried out in sub-Saharan Africa, given the
limited research on these factors in this context. Both
current and future risk perception could be assessed in the
same study in the future and they should be distinguished
and clearly defined. In addition, it would also be useful to
ask separately about individuals whom participants know
are HIV-positive.

Practice Implications

This review did not directly assess interventions to increase
HIV testing and, in general, interventions have not assessed
their effects on mediating psychological variables. Hence,
any practice implications must be expressed cautiously. At
the most, we can only suggest variables that could be both
be targeted in interventions and measured as potential
mediators of the effects of interventions on HIV testing.
On the basis of the evidence in this review, it would
seem fruitful to focus on interventions that emphasise the
benefits of testing, enhance testing self-efficacy, provide
information on testing sites, minimise HIV testing fear,
decrease prejudice towards PLWH and increase personal
contact with PLWH. Interventions targeting these factors
can be delivered at a range of levels. That is, change at
higher levels could facilitate change in proximal psycho-
logical determinants of testing. At the individual level,
approaches such as motivational interviewing (with the aim
of supporting self-efficacy and building on the individual’s
perceived benefits for testing) have been used with some
success [118-120]. At the social/relational level, peer
education may also help to change testing attitudes and
self-efficacy as well as providing information on testing
availability. Peer education has been used successfully to
enhance HIV testing rates [121]. At the population level,
mass media and social marketing approaches may influ-
ence similar testing determinants. Both have been used
with some evidence of enhanced HIV testing rates [122—
124]. Finally, structural approaches to increase the avail-
ability, acceptability and accessibility of HIV testing, may
influence intrapersonal psychological factors. There is
considerable evidence of the effectiveness of structural
approaches such as rapid, provider-initiated, mobile and
home testing in enhancing HIV testing rates [125-128].
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